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U. s. PROGRA IN BIOLOGY
INTERNTIONAL INDIAN OCEAN EXPEDITION
Final Report: ANTON BRUU Cruise 1.
~he following report, in two volumes, presents the reduced oceanographic,
chemical,and biolo,gical data, bathythermograph positions, and station
lists for biological collections taken during ,Cruise 10f the ANTON BRUUN
in the Bay of Bengal during March-May, 1963, as a part of the International
Indian Ocean Expedition. The cruise track is shown in Figure 1. Tables
1-3 respectively give the cruise itinerary with port calls, a sumary of
the types of scientific activities carried out during the cruise, and a
list of the techniques employed wi th references.
A narrative report of Cruise 1 including the list of participants, related
shore activities, and preliminary scientific results was issued as News
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Table 1. Cruise 1 Itinerary
Departure Date ArI-val Date
Bombay, India 3/12/63 Phuket, Thailand 3/22/63
Phuket 3/23/63 Chi ttagong, E .Pakistan 4/3/63
Chi t tagong 4/4(63 Vizagapatnam, India 4/11/63
Vizagapatnam 4/14/63 Vizagapatnam 4/25/63
Vizagapatnam 4/28/63 Madras, India 5/3/63
Madras 5/4/63 Bombay 5/10/63
Table 2. Sumary of Scientific Activities, . Cruise 1, showing
numbe,r of stations occupied each leg fox the dif-








Bombay-Phuket 5 26 5 0 0
Phuket-Chi ttagong 25 5 18 15 2
Chi ttagong-Vizagapatn~m 21 0 10 4 12
Vizagapa tnam-Vizagapa tnam 23 3 0 7 14
Vizagapa tnam-Madras 18 0 0 0 2
Total 92 34 33 26 301. d h
Hy rography, c emistry, primary productivity, plankton tows
) Table 3. Methods and Techniques employed on Cruise 1
wi th references.
1. Navigation: Celestial navigation and dead reckoning. Corrected
posi tions taken from smooth navigation plots.
2. Bottom depth: Precision Echo Sounder Recorder (Alpine Geophysical
Assoc.) . Note - ContInuous records taken throughout
Cruise 1 have been turned over to Dr. Bruce Heezen,
Lamont Geological Observatory.
3. Bathythermograph observations: Taken on arrival at each station
and at intervals of 1 hour: or less between stations.
Records deposi ted wi th National Oceanographic Data
Center, Washington, D.C.
4. Temperature and depth: Paired protected and unprotected deep-sea
reversing thermometers. Reliability of depth calcu-
lations shoWn on relative scale of 1 (high) - 3 (low).
5. Water samples
a) Chemistry: Teflon-coated Nansen bottles (Balauf Mfg. Co.,
,Washington, D.C.).
b) Productivity and pigments: Large volume, all-plastic (luci te)
water sampler designed by D.W. Menzel, Woods Hole
Oceanographic Insti tution, Woods Hole, Mass.
6. ,Salinity: Inductance-type salinometer (Autolab Industries, Sydney"
Australia) .
7. Dissolved oxygen: Winkler method, biniodate standard.
8. Phosphate: Murphy, J. and J.P. Riley. 1962. A modified single
solution method for the determination of phosphate in
natural waters. Anal. Chim. Acta 27: 31-36.
9. Nitrite: Rider, B.F. and M.G. Mellon. 1946. Colorimetric
determination of nitrites. Ind. Engin. Chem. Anal.
Ed. 18: 96~99.
10: Nitrate: Mullen, J.B. and J.P. Riley. 1955. The spectrophotometric
determination of ni trate in natural waters, with special
reference to s~a water. Anal. Chim. Acta. 12: 464-480.
11: Mullen, J.B. and J.P. Riley. 1955. The colorimetric determination
of silicate wi th special reference to sea and natural
waters. Ibid. 12: 162-175.
()
12. Plankton pigments:, ,
a) Richards, F.A. with T..G, Thompson. 1952. The estimation and
characterization of plankton populations by pigment analysis.
II. A spectrophotometric method for the estimation of plankton
pigments. J. Mar. Res. ll~ 156-172
b) Creitz, G.I. and F.A. Richards. 1955.
III. A note on the use of "mi11iporell membrane filters in the
estimation of plánkton pigments. Ibid. 14: 211-216.
c) Whatman GF /C glass fiber filters used in place of milliporefilters.
d) Data for chlorophy11~ only reported here. Optical densities of
acetone extracts A/C ~chards with Thompson may be obtained on ,
request from J. ,H. Ryther, Woods Hole Oceanographic Insti tution,
Woods Hole, Mass.
13. Primary production:
a) C-14-technique, basically as in: Steemann Nielsen, E. 1952.
The use of radioactive carbon (C14) for measuring organic produc-
tion in the sea. J, Cons. Internat. Explor. Mer. l8~ 117-140.
() b) Millipore HA type membrane filters used throughout. Filtersrinsed wi th 10 ml 0.01 N HCl in 3% NaCl.
c) Simulated in situ measurements: Water samples collected from
depths of penerEation of 100, 50, 25, 10, and 1% incident light.
Samples with C added incubated for 24 hours on deck in water
cooled luci te cylinders covered with neutral density (wire mesh)
filters to simulate in situ light intensities.
d) Artif:iia11y-illuminated measurements: Samples from, same depths
as in (c) i'¡cubated for 4 hours at approximately lOOOfoot candles
from fluorescent lamps.
e) Dark bottle C14 uptake subtracted from light bottle values for
each depth and for both sets of measurements (c and d).
14. Incident Radlation: Eppley 50-junction pyrheliometer recorded on
Leeds and Northrup Speedomax recorder. Records mechanically
integrated with planimeter to give daily radiation. Radiation
data refer to 24 hour period of simulated in situ productivity
value (i.e. for 24 hours following arrival on station).
15. Biological aampling gear: See key immediately precedihg station
lists for biological collections.
(j
16. Plankton displacement volume: Taken only for Indian Ocean Standard
Net 200 m. vertical hauls. Volume measured on 
"squeeze-dried"
plankton by displacement in volumetric cylinder.




































SURFACE OBSERVATIONS R/V ANTON BRUU ,CRin SE 1
14C uptakeSta tion PO -P NO -N NO -N SiOrSi Chl.a at 1000 f.c. BTNo. Date Time Latitude- Lungitude Sa 1.%9 ¡.J/L ¡.;)/L ¡.;l / L ¡.gA L ¡.WL ¡.gC/L/d No.
l3A 13 Mar 63 1200 l6°40iN 72°36'E 33.956 0.39 0.46 0.015 7.20 0.72 206.86l.3B il 1800 l5°30'N 72°33'E 33.641 0.09 0.66 0.012 6.01 0.42 59.33 14113C 14 Mar 63 0005 14° 24 IN 72°5l'E 34.187 0.31 0.33 0.017 4.22 0.23 76.22 14713a ,il 0600 13°l9'N 73°30'E 33.926 0.36 0.33 0.032 3.46 0.24 32.18 15313E il 1155 l2°l7'N 74°06'E 33.680 0.22 0.3,3 0.012 6.53 0.38 64.74 159l3F II 1805 11°l61N 74° 45 IE 33.682 jl 3.34 0.029 2.82 0.43 108 . 25 165l3G 15 Mar 63
_ 0002 10° 11'N 75°l7'E 33.689 0.25 0.26 0.004 3.71 0.27 111. 01 17113H il 0600 9° 04'N 75°48'E 33.704 0.31 0.33 0.010 5.63 0.02 13.09 177131 'il 1200 8 ° 00' N 76° 20' E 33.943 0.94 0.20 0.029 1.66 0.11 18.24 18313J II 1800 rlO'N 7 r:t6'E 33.810 0.18 0.20 0.017 1. 94 7.76 18913K 16 Mar 63 ,0000 6° 34'N 78°:Q4' E 33.957 0.96 0.20 0.020 1. 78 0.01
_1. 84 195l3L ," 0600 6°13'N 79° 09' E 34.103 0.25 0.72 0.042 3.46 0.02 12.21 20113M II 1200 5 °4 71N 8.0° 14' E 34.096 0.27 0.33 0.017 2.69 0.01 11.06 207I3N 'I 1800 5°53'N 81 ° 25 ' E 33.910 0.28 0.06 0.020 2.69 0.02 2.38 212130 17 Mar 63 ,Ü030 6°0l'N 82° 301 E 33. 908 0.13 0.06 0.010 3.84 0.02 13:67 218l3P II 0600 6"09' N 83°29'E 33.870 0.33 0.015 0.02 14.67 224l3Q II , 1200 6°15'N 84°30'E 33.877 0.32 0.022 0.01 3.07 23013R " 1800 6°19' N 85°30'E 33.815 0.30 0.034 3.71 0.02 5.22 236l3S 18 Mar 63 0001 6°32' N 86°32'E 34.362 0.29 0.'024 0.01 7.95 24213T 'il 0600 6°43'N 8r26'E 34. 118 0.28 0.024
, ¡: 3-- 24713U 1\ 1200 6°57 'N 88°29'E 33.502 0.13 0.039 2.05 0.01 ,3.46 25313V -II 1800 r03'N 89° 09' E 33.425 0.13 0.054 2.69 0.04 7.03 2,5913W 19 Mar 63 0002 7°11'N 90° 10' E 33.702 0.15 0.039 4.09 0.05 18.47 26513X " 0600 r20'N 9l0l61E 33.061 0.16 0.039 3.71 0.04 10.91 ,271BY 11 1200 r30'N 92° 27' E 33.054 0.14 (j.054 2.69 0.03 12.36 277132 II 1800 r l6'N 93°41' E ,33.153 0.27 0.024 0.12 4.4241A 31 Mar 63 0008 15° 13 IN 95° 23' E 32.864
43A 1 Apr 63 1800 15° 24'N 93°321E 32 . 344 0.11 0.06 0.044 2.18 0.04 0.76 41743B 2 Apr 63 0000 16° 28,' N 93°061E 32.086 0.06 0.18 ,0.047 0.90 0.12 1. 93 42343C ll 0600 17° 37 IN 92°4lE 31. 368 0.07 0; 31 0.061 2.43 0.44 2.68 42943D " lZ,ib6 18°43 'N 92° 14 i E 28 , 77 8 0.19 0.37 0.039 5.76 0.72 4.82 435
43E ' II 1810 19°45'N 91049'E 31. 071 0.05 0.46 0.007 3.07 0.99 17.72 441
r")\\./
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 14
CRUISE NO. . 1
VESSEL R/V ANTON BRUUN
DATE 19-II1-63





WIND Force '3, Dir. 2)1
PRI MARY PROD. .04
EXT. COEFF. (k) 0.09
RADIATION 290
ZOO PLAN KTON VOL.
IOSN STD. TOW 20.0
2g C 1m ¡day
g.cal./cmYday
ml.lm.2
02 P04 - P N03- N N02-N Si O~Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0100 DEPTH
ml./1. fL9A/I. fL9A/1. fl9A/I. fL9A/1. fL9/1. fL9C/l/d, ¡.gC/l.d,
1 27.81) 32.897 4.66 -- 0.1 0.04 4.2 1 0.01 0.09 0.69
24 27 .74 32.887 4.6L 0.04 0.05 5.1
,
o.oi; 0.17 1.110.1 8
48 27.60 32.932 4.53 0.07 0.1 0.07 3.1 15 u 0.72 0.88
73 26.14 33.940 3.54 0.41 7.0 0.40 7.0 26 0.09 1.42 0.50
97 22.8': 3li. ': il 1.99 1.06 16.6 0.12 16. I) 52 0.04 0.377 --
121 18.91 '34. i;7 i; 1.11 1.58 22.3 0.06 27.0
145 16.23 34.786 0.70 1.87 23.5 0.06 32.0
194 12.41 34.961 0.63 2.18 27.7 0.04 42.0
291 11.11 35.042 0.87 2.17 -- 0.03 39.0
388 10.30 35.036 0.81 2.28 28.2 0.04 li7.1
486 9.66 35.020 0.75 2.37 29.7 0.04 1)5.2
584 9.05 35.006 0.85 2.44 27.3 0.04 61.0
682 8.11 34.979 0.94 2.60 29.9 0.05 74.0
780 7.47 34.953 1.16 2.61 31.9 0.05 80.0
879 6.56 34.929 1.32 2.65 32.3 0.03 90.2
978 6.27 34.91 1.45 2.66 29.3 0.05 95.3
,
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u. S. PROGRAM IN BIOLOGY -INTERNATIONAL INDIAN OCEAN PROGRAM
~TATION NO. 15
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 20-III-6)




















2g C 1m ¡day
ml.lm.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. %0 DEPTH
ml'/l. fLgA/1. fLgA/1. ¡iOA/i. fLOA/I. fLO/i. fLOC/LId, fLgC/l.d.
1 27.80 32.906 4.48 0.15 0.9 -- 4.5 1 0.15 0.7 g.O
23 27.80 32.895 4.55 0.20 0.6 -- 3.9 12 0.08 1.4 17.)
45 27 .77 32.899 4.54 0.14 0.5 -- 4.1 23 0.08 3.6 8.8
68 27.59 33.024 4.53 0.15 1.0 -- 5.7 33 O.ll 3.0 14.1
91 22.40 .3.216 1.98 1.13 19.8 -- 18.3 72 u 1.8 0.81ll) 17.35 34.717 0.73 1.88 28.6 -- 28.7
136 14.56 .3.883 0.87 2.07 ?? ? -- 37.9J-e"-
181 12.20 35.00 0.81 2.20 35.8 -- 41.2
272 ll.25 35.044 0.89 2.25 36.6 -- 39.2
362 10.58 35.047 0.94 2.26 37.3 -- 44.6
455 10.00 35.030 0.91 2.35 35.6 ' -- i:1~i:
543 9.60 35.045 0.65 2.48 37.7 -- i;4.i:
636 9.03 ~i:.012 0.81 2.i;7 38.6 -- 62-Q
730 8.23 34.981 0.91 2.60 40.5 -- 69.8
824 7.47 34.965 1.86 2.67 42.1 -- 81.2
919 6.57 34.931 1.23 2.68 40.6 90.5 90.5
r"i 'i
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 16 LAT. 70311N PRIMARY PROD. iR 2g elm Iday
CRUISE NO. 1 LONG. 96011 IE EXT. COEFF. (k)
VESSEL R/V ANTON 8 RUUN DEPTH 772 M RADIATION 389 g.cal./c m.2day
DATE 20-III-63 TIME 2101 brs. ZOO PLAN KTON VOL.
RELIABILITY OF DEPTH WIND 2 kn.. yare dive IOSN STD. TOW 18.0 ml.lm.2
02 P04 - P N03 - N NOZ-N Si O~Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml'/l. ¡.gA/I. ¡.gA/1. ¡.gA/1. ¡.gA/I. ¡.g/1. ¡.gC/Lld, ¡.gC/l.d.
1 27.98 32 .937 ), 01 o 09 -- a.ot; it:,i: i non? i .=l a,.J.
24 27.91 32.917 4.19 0.08 -- 0.07 h.~ 12 u 2 2 o .C)
_ù8 27 .92 32.973 4.02 0.07 o.~ 0.04 li .li 2li o 07 i .i: 1.h
72 27.25 33.347 4.07 0.11 u 0.08 4.C; 36 o 10 h.o O.C;
96 21.07 34.412 1.37 1.37 22.5 0.09 17.4 74 0.10 1.7 2,,8
120 15.68 34.809 0.67 1.96 31.9 0.11 42.61. 13.86 34.910 0.68 2 .1l 33.9 0.04 38.4
193 12.46 34.995 0.85 2.17 38.0 0.07 36.7
289 11.21 35.030 0.65 2.29 38.4 0.06, 38.9
385 10.58 -- 0.85 2.34 23.4 0.05 li . 8
482 9.63 35.035 1.12 2.48 30.~ 006 c;2 :r.
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RELI ABILITY OF DEPTH
LAT. 070 40' N
LONG. 970 09' E
8 RUUN DEPTH 370 M:
TIME 0411 hra.
1 WINO lip,ht. variable (code 99)




IOSN STD. TOW 12.0
2g C /m ¡day
g.cal./cmYday
ml./m.2
02 P04 - P N03- N NOz-N Si03Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml'/l. fLOA/1. fLOA/1' l-OA/1. fLOA/1. fLO/I. fLOC/LId, ¡.OC/l.d,
1 28.oli 32.938 4.0'5 0.23 -- 0.04 1 0.01 0.9 5.9
25 27.93 32.909 3.98 0.26 - 0.04 12 u 1.5 9.8
1)0 27.87 "32.97li li.06 0.26 -- 0.04 2li 0.02 0.6 8.1
75 24.51 32.922 2.li2 0.93 -- 0.29 36 0.03 0.8 7.3
100 19,93 33.930 1.35 1.66 - 0.09 74 0.10 2.2 7.0
125 15.28 34.526 0.75 2.18 -- 0.05
150 13.95 34.916 0.62 2.34 -- 0.03
200 12.26 34.998 0.57 2.h1 - 0.03
300 11.04 35.038 0.70 2.46 -- 0.05
C)
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. :i 8
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 21-III-63










07 kn., die 0910
PRI MARY PROD. .14
EXT. COEFF. (k) 0.07
RADIATION 478
ZOOPLANKTON VOL.
IOSN STD. TOW 30.0
29 C /m ¡day
Clcal.lcmYday
ml.lm.2
02 P04 - P N03- N N02-N SiO"Si ChI. a INSITU CI4 CI4_IOOO fcDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/1. ¡.gC/L/d, ¡.9C/l.d,
1 28.37 33.021 4.73 0.09 0.05 4.4 1 ,. 2.6 11.~-- u10 28.03 32.977 4.81 0.10 -- 0.05 3.6 10 0.02 5.7 15.2
25 27.98 32.996 4.83 0.11 -- 0.04 3.1 20 0.06 0.6 7.7
35 27.92 33.005 4.82 0.10 -- 0.04 4.0 33 0.16 2.5 12.1
50 23.50 33.760 3.41 0.67 -- 0.19 13.0 66 0.41 0.9 29.3
75 20.52 34.233 2.18 1.26 -- 0.20 19.0
100 19.75 34.299 2.01 1.34 -- 0.20 22.8
no 19.55 34.297 2.04 1.37 -- 0.20 20.6
,
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STATION NO. 19 LAT. 080 29' N PRIMARY PROD. An 2g elm Iday
CRUISE NO. 1 LONG, 970 29' E EXT. COEFF. (k) 0.08
VESSEL R/V ANTON BRUUN DEPTH 60 M RADIATION 451 g.cal./cmYday
DATE 23-iii-63 TIME 1230 hrs ZOO PLAN KTON VOL.
RELIABILITY OF DEPTH WIND 06 kn., dire 1800 IOSN STD. TOW 36.0 ml.lm.2
02 P04 - P N03 - N N02-N Si 03 Si Chi, Q INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/1. ¡.9A/1. ¡.gA/1. /LgA/1. ¡.9 AlL. ¡.9/1. ¡.9C/l/d, ¡.gC/l.d,
1 28.79 33.012 4.57 0.16 u 0.04 8.8 0 0.10 u 8.9
10 28.55 32.981 4.69 0.11 u 0.03 10.7 9 u 3.0 16.i20 28.29 33.055 4.63 0.12 0.2 0.05 1.4 17 u 2.1 10.4
30 28.ll 33.100 4.67 0.17 0.3 0.07 1.6 29 0.99 u 7.0
40 27.43 33.171 4.73 0.18 0.4 0.04 1.6 58 u 6.1 108.5
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STATION NO. 20
CRUISE NO. 1

















IOSN STD. TOW 48.0
29 C /m /day
o.cal./cmYday
ml.lm.2
02 P04 - P N03 - N N02-N 5i O~ 51 ChI. a INSITU Cl4 CI4_IOOOfcDEPTH TEMP, SAL. %0 DEPTHml'/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/I, ¡.gC/Lld, ¡.gC/l.d,
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5 kn.~ Dir. 0450
PRI MARY PROD. .23
EXT. COEFF. (k)
RADIATION 406
ZOO PLAN KTON VOL.
10SN STD. TOW 720
2g C 1m ¡daySTATION NO. 21
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 24-1ii-63
RELI ABILITY OF DEPTH 1
g.cal'icmYday
ml.lm.2
02 P04- P N03 - N N02-N SiO"Si ChI. a INSITU CI4 Cf4-IOOOteDEPTH TEMP. SAL, 0100 DEPTH
ml'/l. ¡.gA/I. ¡.gA/I. ¡.gA/1. ¡.gA/1. ¡.g/1. ¡.gC/l.d, ¡.gC/l.d.
1 22.94 33.120 4.45 0.03 0.3 0.06 5.0 0 0.06 2.2 0.1
10 28.43 33.085 4.49 0.02 0.3 0.05 3.5 9 0.09 0.9 1.5
20 28.28 33.101 4.94 0.03 0.3 0.06 3.6 17 0.05 3.4 u
30 27.82 33.238 3.48 0.02 0.3 0.05 4.5 29 ,0.12 3.9 2.0
40 27.75 33.351 4.40 0.06 1.1 0.10 4.1 58 0.58 3.9 u
50 26.16 33.369 2.01 0.18 2.6 0.15 4.9
60 24.38 33.760 3.20 0.58 9.9 0.63 7.3
,
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 22
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 24-1II-63














ZOO PLAN KTON VOL.
IOSN STD. TOW 300.0
2g C 1m ¡day
g.cal.lcmYday
ml.lm.2
02 P04 - P N03 - N N02-N Si O~ Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. %0 DEPTHml./1. lJgA/1. lJOA/ i. ¡iO A/I. lJOA/1. lJO/1. lJgC/l/d, lJ9C/l.d,
1 28.71 33.1.5 4.52 0.04 o. '3 0.01 li.1 0 0.38 12.2 2':.t;10 28.69 33.142 4.63 0.02 0.5 0.02 4.2 9 -- 12.7 1l. '325 27.96 33.106 4.69 0.08 0.5 0.03 4.0 17 0.16 0.9 17.735 27 .38 33.096 4.66 0.10 0.2 0.02 5.1 29 0.12 4.0 5.650 26.00 33.302 3.97 0.32 4.0 0.27 7.8 58 0.41 1.2 6.160 24.69 33.579 3.38 0.55 7.9 0.69 7.9
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 23
CRUISE NO. i
VESSEL R/V ANTON BRUUN
DATE 24-II1-63










7 !m." 3420 dire




10SN STD. TOW 40.0
2g C 1m ¡day
g.cal./cmYdoy
ml./m.2
02 P04 - P N03- N N02-N Si O~ Si ChI. c INSITU CI4 C14_1000fcDEPTH TEMP, SAL. 0/00 DEPTH
ml./1. f-gA/1' f-gAI i. ¡igA/1. f-g A/I. f-g/1. f-gC/L/d, f-gC/l.d,
1 29.53 32.869 4.55 o . 04 0.1 0.03 4.5 0 0.08 1.2 0.2
10 28.52 32.781 4.71 0.03 0.3 0.02 4.4 9 0.07 h.8 2. ~24 27.42 32.867 4.67 0.10 u 0.03 3.7 17 0.06 ~.1 u
49 24.41 33.620 3.01 0.68 11.8 0.43 11.1 29 0.25 - 1.4
73 21.58 34.159 2.35 1.21 20.7 0.13 20.6 58 0.26 3.2 u
98 19.76 34.452 1.24 1.53 17.3 0.08 21.6
122 16.01 34.786 0.55 2.00 32.5 0.07 30.9
147 14.10 34.882 0.63 2.05 32.5 0.05 33.8
172 12.54 34.967 0.63 2.22 37.9 0.04 , 37.3
196 12.13 34.994 0.64 2.05 38.5 0.05 37.6
245 11.45 35.014 0.57 2.15 41.0 0.07 39.9
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13 kn., dire 2700
PRI MARY PROD. .18
EXT. COEFF. (k)
RADIATION 343
ZOO PLAN KTON VOL.
IOSN STD. TOW 18.0




02 P04 - P N03- N N02-N SiO"Si ChI. Q INSITU CI4 CI4_IOOO fcDEPTH TEMP. SAL. 0/00 DEPTHml'/1. ¡.OA/1' ¡.OA/1' ¡iOA/i. ¡.OA/I. ¡.g/I. ¡.gC/l.d, ¡.gC/l.d,
1 29.01 32.843 4.53 u -- -- 6.3 0 0.02 1.2 2.324 28.53 32.796 4.68 u -- 0.03 5.5 9 0.02 4.7 6.0
li9 26.68 32.124 4.19 0.12 u 0.05 6.0 17 u 4.1 1.8
73 24.91 34.125 2.79 0.67 16.4 0.27 9.9 29 0.02 4.0 6.591 20.65 34.364 1.51 1.29 23.2 0.08 19.1 58 0.24 1.1 5.3122 16.52 34.743 0.86 1.80 32.8 0.04 28.3
146 14.07 34.897 0.75 2.01 34.1 0.05 31.5
19~ 12.70 '3li. 97 ~ 0.72 2.01) hi .li a .oli -:h.8
293 11.30 35.017 0.67 2.21 38.3 0.07 38.2 !
'390 10.h1 '31).020 0.76 2.25 h'3.8 0.06 19.0
h88 9.60 35.00 0.03 2.36 39.4 0.05 h7.9
~R~ 9.0'; ~" . çç6 0.77 2. '36 'I~.~ 0.0'1 r:~ 8
681 8.37 34.975 0.92 2.45 44.7 0.05 61.0 ,
780 7.67 34.955 1.10 2.42 44.0 0.05 69.0
878 7.01 34.931 1. '32 2.37 44.8 0.04 76. '3 !




~ 1& Jl 1l co 1& 11 II A 'J A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 2~
CRUISE NO. 1












6 kn.. 0320 dire




JOSN STD. TOW 10.0
2
9 C 1m ¡day
o.cal./cmYday
mJ.lm.2
02 P04 - P NO! - N N02-N SiO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml'/l. fLgA/I. fLgA/I. ""gAlL. fLgA/I. fLg/l. fLgC/l.d, fLgC/l.d,
1 28.73 32.85i 4.51 0.02 0.3 0.04 8.1 0 u O.~ I. _ i:25 27 .73 32.705 4.83 u 0.2 0.03 3.6 9 O.O~ 1.t) o.~
50 26.98 33.355 4.17 0.09 0.3 0.04 4.1 17 0.04 1.4 u
75 24.Jß 34.021 2.66 0.73 12.2 0.14 10.5 29 0.03 0.6 23.8
100 19.74 34.552 1.40 1.46 23.1 0.06 8.2 58 0.23 1.4 1.0
125 17.69 34.710 0.88 1.82 24.7 0.04 25.3
150 15.08 34.854 0.63 2.05 30.7 0.04 31.2
199 12.59 34.973 0.57 2.24 33.6 0.03 37.6
299 1l.14 35.035 0.74 2.35 32.9 0.08 39.4
399 10.23 35.030 0.71 2.46 37.5 0.03 46.9
499 9.45 35.019 0.75 2.53 35.0 0.05 5~.3
598 8.85 35.003 0.86 2.56 36.4 0.02 60.7
697 8.27 34.982 0.95 2.69 35.6 0.04 68.1
797 7.67 34.965 1.08 2.69 39.6 0.04 75.8
897 7.00 34.946 1.18 2.66 39.3 0.04 81.3
997 6.46 34.927 1.39 2.73 34.4 0.03 89.2
n'-. -'\, i'..
lllE 11 1t (cElI 11 A 'l A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 26 LAT. 10° 39' N PRIMARY PROD. .02 z9 C 1m ¡dayCRUISE NO. 1 LONG, 93° 49' E EXT. COEFF. (k) 0.06
VESSEL R/V ANTON BRUUN DEPTH 2944 :H RADIATION 420 g.cal./cmYday
DATE 26-ITT -fi.3 TIME 1250 hrs. ZOO PLAN KTON VOL
RELI ABILITY OF DEPTH 1 WIND 10 kn., 351° dire IOSN STD. TOW 20.0 ml.lm.z
02 P04 - P N03- N NOz-N Si 03 Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml.i. ¡.gA/i. ¡.gA/i. ¡.OA/i. ¡.OA/1. ¡.g/1. ¡.gC/l/d, ¡.gC/l.d,
1 29. '30 32.712 4.36 u 0.7 0.02 -- 0 0.12 1.3 2.3
24 28.56 32.771 4.80 u 0.5 0.04 3.7 13 0.04 u 1.4
47 27.62 33.058 4.66 0.01 0.3 0.04 3.1 26 -- 0.7 0.3
71 26.88 33.652 4.29 0.13 0.4 0.06 4.1 39 0.02 0.1 1.4
95 23.47 34.209 2.30 0.93 17.5 0.16 13.1 78 0.13 0.1 u
118 13.59 34.916 0.63 2.19 36.7 0.05 34.8
142 12.98 34.949 0.59 2.25 -it: ., n nQ 38.0J'\.,J v.vv
189 11.54 35.002 0.58 2.35 45.5 0.04 41.2
284 10.62 35.023 0.63 2.42 39.8 0.04 ' 43.6
379 9.91 35.017 0.74 2.50 45.7 0.04 50.6
474 9.41 35.008 0.74 2.53 39.9 0.06 53.6
568 8.97 34.992 0.82 2.59 43.4 0.03 60.3
664 8.52 34.985 0.87 2.61 46.4 0.04 66.2
759 7.78 34.965 1.03 2.64 50.1 0.04 74.5
855 7.27 34.942 1.11 2.69 39.8 0.05 80.3
950 6.81 34.929 1.27 2.70 39.6 0.05 84.8
CJ '~
lllE Jl UJ C lE Jl Jl A '1 A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 27
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 26-III-61











PRI MARY PROD. .07
EXT. COEFF. (k)
RADIATION
ZOO PLAN KTON VOL.
IOSN STD. TOW 20.0
2g C /m ¡day
Q.cal./cmYday
ml./m.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU CI4 CI4_IOOO fcDEPTH TEMP, SAL. 0/00 DEPTH
ml.1. ¡.gA/1. ¡.gA/1. j.9 A/I. ¡.9 A/I. ¡.g/I. ¡.gC/L/d, ¡.gC/l.d,
1 29.12 32.613 4.55 u u -- 2.7 1 0.05 0.7 4.0
25 28 .14 32.864 4.66 u 0.2 -- 3.2 9 0.01 u 0.9
50 26.84 33.520 4.16 0.17 1.1 -- 2.3 17 0.02 u 0.8
74 26.66 33.822 3.78 0.24 2.4 -- 3.9 39 0.04 1.7 0.8
99 22.50 34.457 1.08 1.40 1.2 -- 18.2 78 0.21 1.0 1.8
124 19.21 34.670 0.66 1.80 23.2 -- 24.1
149 15.57 34.786 0.61 2.06 27.8 -- 30.8
198 12.93 34.953 0.46 2.33 31.1 -- 39.7
297 11.39 35.003 0.51 2.43 39.3 -- 43.~
396 10.35 35.013 0.58 2.50 31.9 -- 49.8
494 9.48 35.007 0.74 2.58 33.5 -- 59.3
592 8.96 34.992 0.75 2.61 33.5 -- 64.5
690 8.hi ih. 97 i; 0.91 2.67 lih.2 -- 7i.h
789 7.44 34.949 1.08 2.69 44.7 -- 8'3.~
881 6.57 34.922 1.24 2.73 45.0 -- 93.1
/ì
-.
II 1& 10 1t C 1& ID II A 'I A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 28
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 27-IIT-61










19 kn.. 0330 dir.
PRI MARY PROD. .008
EXT. COEFF. (k)
RADIATION h17
ZOO PLAN KTON VOL.
IOSN STD. TOW 36.0
2




02 P04 - P N03- N N02-N SiO"Si ChI. a INSITU Cf4 C14_100OfcDEPTH TEMP. SAL. %0 DEPTH
ml'/1. j-O A/I. j-OA/ i. ¡JOA/1. j-O A/I. ¡LO/1. ¡LgC/l.d, j-gC/l.d,
1 28.89 32.482 h.i:o 0.09 0.2 O.O~ 2.1 1 0.07 0.01 1 7 .O~
10 28.79 32.482 4.56 0.05 u 0.02 2.3 9 0.01 0.90 31, .11025 27 .94 32.834 h.57 0.10 0.1 0.02 7.8 17 o .lL h.35 26.19
35 27 .08 33.122 4.53 0.18 0.3 0.07 2.2 39 0.23 9.33 21.58
50 26.h8 33.577 3.77 0.37 2.4 0.43 2.9 78 0.12 , 0.24 h.6160 26.15 33.654 3.55 0.40 2.8 0.39 4.1




II 1& II 1t C 1& 11 11 A 'I A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 29
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE 28-ii1-61










6 kn., 012 dire
PRI MARY PROD. .36 9 C Im2/day
EXT. COEFF. (k)
RADIATION h30 c;.cal./cmYday
ZOO PLAN KTON VOL
JOSN STD. TOW 18.0 ml.lm.2
02 P04 - P N03- N N02-N SiO..Si Chi, a INSITU CI4 C14_1000 fcDEPTH TEMP. SAL. 0/00 DEPTH
. ml.1. lJ9A/I. lJvAI i. 1JvA/I. lJV A/I, lJg/I. lJgC/l/d, lJgC/l.d,
1 28 .79 32.274 4..53 u 0.1 0.02 3.9 0 o .oh 0.3 3.2
10 28.76 32.102 4.66 0.01 0.1 0.01 h.7 9 0.02 0.3 6.2
20 28. .5h 32.211 4..56 0.01 0.3 0.02 2.7 17 0.02 0.2 0.4
30 28.01 32.308 .5.20 0.03 0.2 0.02 3.1 29 0.01 0.1 1.4
40 27.30 32..538 4.77 0.03 0.1 u 1.7 78 0.0.5 u 3.7
.50 26.92 32.702 4..58 0.07 u 0.02 3.1
60 26.61 33.109 4.29 0.19 1.6 0.0.5 2.4
,
CJ
IR 1&)D 1U (C 1&)D )D A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 30
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 28-II1-6~














ZOO PLAN KTON VOL.
IOSN STD. TOW 4.0
2g C /m Id ay
g.cal./cmYday
ml.lm.2
02 P04 - P N03- N N02-N SiO"Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL, 0/00 DEPTHml./I. tL9A/1. tL9A/1. ¡.9A/1. tL9A/i. tL9/1. tL9C/l.d, tL9C/l.d,
1 28.70 32.035 4.63 u u 0.02 6.8 0 0.02 2.6 ll.ù25 26.58 32.829 4.57 0.01 u 0.02 2.8 9 0.05 0.7 16.950 26.47 33.900 3.71 0031 3.2 0.49 4.2 17 0.04 2.6 17.275 25.59 34.161 2.63 0.69 9.8 0.02 7.8 39 0.33 6.4 15.7100 22.32 34.464 1.20 1.32 21.2 0.08 15.1 78 0.14 1.2 14.5125 17.16 34.737 0.74 1.85 28.5 0.03 30.0
150 14.67 34.871 ,0.51 2.14 32,0 0,,03 33e2
175 13.38 34.938 0.49 2.23 34.2 0.04 36.2
200 11.85 34.994 0.46 2.35 33.7 0.02 40.6
250 11.13 35.010 0.49 2.39 36.2 0.02 46.5
300 10.71 35.023 0.74 2.33 36.7 0.02 l. . 5






lR lE II 10 (C lEli II A '1 A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 31
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DA T E 28-II1-63










7 kn. "dir. 040
PRI MARY PROD. .0)1
EXT. COEFF. (k) 0.07
RADIATION 389
ZOO PLAN KTON VOL.
IOSN STD. TOW 10.0
2g C 1m ¡day
g.e a I.le mYd a y
ml.lm.2
02 P04 - P N03- N N02-N Si 0.. Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP, SAL. 0/00 DEPTH
ml'/1. ¡.OA/1. ¡.gA/1. ¡.OA/I. ¡.OA/1. fLO/1. fLgC/l.d, ¡.gC/l.d,
1 29.02 32.566 4.50 0.07 0.5 u 5.3 1 u u 4.6
25 27 .74 33.106 4.80 o . :i -- 0.03 3.6 10 0.02 u 4.2
i:o 26.78 'l 'l. 'l118 h.71 0.27 0.6 0.0": ":.1 20 0.02 2.9 11.6
7li 2t;.97 ":li.08 1) 2.91 0.69 -- 0.28 7.0 33 0.06 0.5 2.1
99 23.82 34.418 1.44 1.30 20.5 0.13 13.3 66 0.28 u 1.4
124 20.37 34.634 0.72 1.78 -- 0.07 22.8
149 17.25 34.814 0.32 2.13 30.1 0.05 29.2
199 11.90 34.992 0.49 2 .41) -- 0.02 li2. i)
298 10.96 35.015 0.47 2.52 32.8 0.05 45.3
397 10.27 35.016 0.54 2.61 -- 0.03 50.7
497 9.64 35.008 0.59 2.67 35.8 0.02 61.4
596 9.05 34.994 0.74 2.66 -- 0.03 61.4
696 8.11 °n.977 0.91) 2.67 ":9 . 9 0.02 77.1
796 7 .83 33.959 1.00 2.70 -- 0.09 77 .3
896 7.04 34.937 1.18 2.70 39.1 0.06 86.4
996 6.45 34.918 1.27 2.72 -- 0.01 90.5
1'J
lIlE 11 1I C lEII1I A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN -OCEAN PROGRAM
STATION NO. 32
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE 28-III-63










8 1m.. 2860 dire




IOSN STD. TOW 22.0
2g C 1m ¡day
g.cal./cmYday
ml./m.2
02 P04-P N03 - N N02-N SiO"Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml'/1. ¡iOA/1. ¡iOA/ i. ,.0 A/I. ¡i0 A/I. ¡i0/1' ¡igC/Lld, ¡igC/l.d.
1 28.h), ':2.2~~ li.~7 0.02 -- 0.02 -- 1 u u ~A8
2i: 28.06 32 .868 .li.69 0.12 0.1 0.06 -- 10 u -- 19.1i
t;o 27 .66 33.333 4.64 0.14 u 0.06 -- 20 0.06 0.1 4.675 26.56 33.453 4.36 0.15 0.1 0.09 1.8 13 0.06 2.9 u
100 23.15 34.434 1.68 1.35 3.1 0.15 16.0 66 0.04 1.0 3.1
125 16.80 34.749 0.69 2.03 29.1 0.05 30.3
150 13.82 34.910 0.46 2.24 -- 0.07 38.5
200 12.13 34.972 o .L~9 2.43 38.9 0.04 43.5
300 10.49 35.011 0.57 2.52 40.0 0.05, 47.9
400 9.89 35.009 0.61 2.60 35.6 0.02 54.3
500 9.46 35.006 0.67 2.63 41.2 0.04 57.3 ,
600 8.87 34.990 0.83 2.62 37.7 0.06 63.9
700 8.23 34.981 0.91 2.66 31.2 0.05 70.1
800 7.72 34.957 1.04 2.71 42.6 0.06 77.8
900 6.92 .3.925 1.20 2.72 42.9 0.06 85.4




R lE 11 10 ClE~ ,11 A 'l A '
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 33
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE 29-II1-63










6 kn., 1900di r.




I,OSN STD. TOW 12.0 ml.lm.2
02 P04- P N03 - N N02-N SiO"Si Chi. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml'/l. ¡.gA/1. ¡.gA/1. ¡igA/I. ¡.gA/I. ¡.g/1. ¡.9C/l.d, ¡.9C/l.d,
1 28.96 32.614 4.55 u 1.1 0.01 6.0 1 0.02 2.3 1l.123 28.82 32 .~91 h.?? 0.01 -- u 1).8 10 o 02 "16 Jll.8h7 27.99 32.691 h.n 0.03 O.h u 1.~ 20 0.02 1.3 7.870 27 .54 33.064 4-51 0.07 -- t: 5.3 33 0.02 1.3 r;.r;
93 26.90 33.388 4.16 0.16 0.5 001 4.7 66 0.05 0.6 3.3116 2'3.37 3h.i 'i 2.28 0.98 - 0.18 12 0
139 19.81 3li. 1)07 1.29 1.1)2 23.6 o.oh 22.h
184 14.04 34.892 0.50 2.21 -- 0.01 35.3
270 11.54 34.997 0.61 2.36 34.1 0.01 40.4
350 10.64 35.0l4 0.58 2.43 -- 0.01 46.6 ,
434 9.98 35.0l4 0.63 2.54 36.8 0.01 51.8
520 9.26 34.999 0.77 2.55 -- 0.01 58.0
608 8.84 34.994 0.86 2.64 38.0 0.01 64.8
697 8.21 34.978 0.91 2.64 -- 0.01 70.1
788 7.63 34.959 0.99 2.69 39.0 0.02 77.2
880 6.98 34.937 1.18 2.71 39.2 0.01 --
,
C)
lllE 11 lU C lElI - lI A ir A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. ili
CRUISE NO. 1
VESSEL R/V ANTON BROUN
DA T E 29 -III -63










7 1m. 0900 dir.
PRI MARY PROD. .18
EXT. COEFF. (k) 0.08
RADIATION 382
ZOO PLANKTON VOL.





02 P04 - P N03- N N02-N SiO"Si Chi. a INSITU Cl4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTHml./i. ¡.gA/I. ¡.gA/I. ¡.gA/i. ¡.gA/I. tLg/l. tLgC/L/d, tLgC/l.d.
1 30.19 32.453 4.52 0.07 u 0.04 7.3 1 0.18 13.77 18.5925 27.99 32.650 5.10 0.07 0.2 0.04 4.4 0 0.06 4.97 23.88~50 25.22 33.792 2.47 0.83 10.5 0.59 9.3 17 0.10 6.29 7.3075 21.00 34.398 1.41 1.50 22.3 0.09 20.9 29 0.02 0.99 6.91
100 17.65 34.668 0.88 1.86 27.9 0.10 27.0 58 0.34 u 8.68
125 16.08 34.812 0.52 2.14 32.2 0.11 29.4
110 1h.8~ '3li.861 0.1)2 2.19 32.1 o . Qi i2 8
200 12.04 34.989 0.50 2.37 39.1 0.07 40.8
300 11.07 35.019 0.54 2.46 35.5 0.07 41.6
400 10.20 35.020 0.66 2.53 42.1 0.05 46.1
500 9.66 35.014 0.71 2.61 38.2 0.06 52.1
600 9.12 34.999 0.74 2.64 43.8 0.06 57.9
700 8.38 34.982 0.92 2.69 J. . 3 0.06 65.5
800 7.74 34.960 1.03 2.74 h3.5 0.07 72.8
900 7.02 34.938 1.18 2.75 40.9 0.07 --





lllE II U1 CEii 11 A 'J A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 35
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 29-ii1-63
RELIABILITY OF DEPTH 1
LAT. 120 51' N
LONG, 96° 34' E
DEPTH 422M
TIME 2324 hrs.
WIND 5 kn~§ 0730 dire








02 P04 ~ P N03 - N N02-N Si 03Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml.l. fL/JA/1. fL/JA/1. ¡./JA/1. fL/JA/I. Jl/J/1. fLgC/l/d, JlgC/l.d.
1 29.49 32.313 4.69 0.03 0.1 0.03 5.1 1 0.1 0.9
24 27.41 33.137 4.43 0.12 0.4 0.03 4.6 9 1.9
48 24.96 33.90 2.35 0.90 10.8 0.38 ,,1.." 17 1.4
72 21.12 34.449 1.26 1.52 22.5 0.42 21.1 29 0.2 6. "3
96 28.26 34.647 0.82 . 1.83 27.3 O.ll 26.9 1)8 0.1 1.1
120 16.35 34.752 0.69 2.03 24.4 0.06 30.71. 15.83 34.789 0.64 2.10 30~)l 0#06 32.8
167 13.94 34.898 0.57 2.27 27.9 0.04 36.5
191 13.03 34.944 0.49 2.36 33.0 0.05 37.8
239 11.66 35.002 0.49 2.43 31.1 0.04 40.2
287 li.07 35.017 0.58 2.49 31.6 0.03 42.9 ,




R E II 10 0 ElI lI A 'J A



















ZOO PLAN KTON VOL.
10SN STD. TOW 40.0
2g C 1m ¡day
8 RUUN g.cal.lcmYday
ml.lm.2
02 P04 - P N03- N N02-N Si03Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml'/l. ' ¡.gA/I. ¡.gA/I. ¡.gA/1. ¡.gA/1. ¡.g/1. ¡.gC/L/d, ¡.gC/l.d.
1 29.18 32.654 4.61 0.04 0.1 0.02 3.5 1 0.12 3.r)
10 29.16 32.003 4.65 0.03 0.6 0.03 3.6 , 9 0.07 5.2
20 28.13 32.675 4.69 0.02 0.1 0.04 2.9 17 0.05 0.7
30 27.59 33.658 4.63 0.04 0.1 0.03 3.2 29 0.02 3.8
40 27.27 33.239 4.35 0.10 0.5 0.03 4.1 58 0.64 2.4
50 26.31 33.561 3.60 0.14 1.8 0.13 4.9 -
.
.:)
1R lE 11 UJ C lED II A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 37
CRUISE NO. 1
VESSEL R/V ANTON BRUUN t
DATE 30-in-63











PRI MARY PROD. .14
EXT. COEFF. (k) 0.08
RADIATION 40~
ZOO PLAN KTON VOL
IOSN STD. TOW 80.0
2g C 1m ¡day
g.cal./cmYday
ml.lm.2
02 . P04- P N03- N N02-N SiO"Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml./I.
t fLgA/1' fLgA/ i. ¡.gA/1. fLg A/I. fLg/1. tLgC/l/d, fLgC/l.d.
1 29.30 32.334 4.69 . 0.02 0.2 0.02 6.0 1 0.08 2.8 10.6
10 29.00 32.296 4.92 . u 4.4 0.02 6.7 9 0.08 u 10.1
20 28.23 32.654 4.92 u u 0.02 4.2 17 0.16 1 2 il 2
30 27.54 32.677 5.34 . 0.01 0.1 0.02 4.1 29 0.07 0.9 12 8
40 26.83 33.019 4.38 0.02 0.1 0.02 t;.t; 58 2.6~ ~.9 32.8
50 25.47 33.515 2.81 ' 0.14 6.9 0.20 6.0
















~ 1& lI 1l C 1& 11 lI A 'l A















8 kn., 2080 ñ;~.
PRI MARY PROD. .11
EXT. COEFF. (k)
RADIATION 400
zoo PLAN KTON VOL.
IOSN STD. TOW 44.0




02 P04 - P NO! - N N02-N Si 03Si ChI. a INSITU CI4 C14_100OfcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/1. P.9A/1. P.9A/1. flVA/1. P.9A/1. P.9/1' p.gC/l/d, p.VC/l.d.
1 ?Q _ 1 ? ~1 .~Q7 li. ~1 o 08 0.2 ' 0.02 7.h 1 0.02 lor; J 8
10 28.9~ 32.181 li.86 0.06 O.r; 0.01 h.r; 9 0.01 1 8 u
20 2r; .h8 12 ,7h6 h.61 o.Oh o.h o 02 1..r; 17 0~12 3.li li.l
30 27.31 32.873 4.72 0.06 0.1 0.01 2.9 29 0.1. 1.2 5.5
40 26.40 33.392 3.81 0.08 0.4 0.08 3.5 r;8 0.17 2.2 0.2





R lE 11 1I C'lE 11 11 A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 39
CRUISE NO. i
VESSEL R/V ANTON BRUUN
DATE 31-II1-6j










10 kn.i 2h20 dir.
PRI MARY PROD. .17
EXT. COEFF. (k)
RADIATION 400
zoo PLAN KTON VOL.
IOSN STD. TOW
2g C /m ¡day
o.cal./cmYday
ml./m.2
02 P04 - P N03- N N02-N Si 03Si Chi. a INSITU CI4 C14_1000 fcDEPTH TEMP. SAL, 0/00 DEPTH
ml'/I. ¡.OA/1. ¡.OA/1. f/OA/i. ¡.OA/1. ¡.O/I. ¡.gC/Lld, ¡.gC/l.d.
1 28.68 32.672 4.69 0.22 0.5 0.02 1 0.20 6.1 26.3
10 28.69 32.647 4.71 0.23 0.1 0.02 9 0.29 7.0 16.9 ,
20 27.35 32.854 4.93 0.23 0.1 0.02 17 0.27 4.2 18.6
30 26.23 33.292 3.91 0.39 1.4 0.18 29 0.36 0.2 16.8
40 24.63 33.859 2.33 0.89 11.2 0.41 58 0.27 2.9 12.8
50 24.20 33.946 2.07 1.01 12.2 0.28
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LAT. 1"0 20' N PRIMARY PROD. 2.89 2g elm Iday
LONG, 96° 2li' E EXT. COEFF. (k) 0.328 RUUN DEPTH 18 M RADIATION 379 Q.cal./cmYday
TIME 1331 hrs. ZOOPLANKTON VOL.1 WIND 00 kn. IOSN STD. TOW ml.lm.2
02 P04 - P N03- N N02-N SiO..Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. %0 DEPTHml'/l. p.gA/1. p.gA! i. ¡ig A/I. p.g A/I, p.g/1. p.gC/l/d, p.9C/l.d.
1 28.64 31.526 4.68 0.50 0.6 0.02 0 1.9': h060 9~9.6
3 28.40 31.491 4.77 0.53 0.6 0.02 2 2.43 235.2 820.1
5 25.46 31.629 4.65 0.53 0.7 0.05 4 2.03 5.,8.9 u10 28.05 31.879 4.27' 0.54 0.2 0.07 7 2.04 120.7 999.415 27.82 31.943 3.97 0.57 0.7 0.14 14 0.60 3.6 226.4
,
o ()"--
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ZOO PLAN KTON VOL.
IOSN STD. TOW 56.0
2g C /m ¡day
BRUUN
g.cal'/cmYday
02 P04 - P N03- N N02-N Si03Si
Chi, a INSITU Cl4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml.l. ¡.9A/1. ¡.VA/1. fJ V A/I. ¡.VA/1. ¡.9/1' ¡.gC/L/d, ¡.9C/l.d.




IllE lDHIJ (Q lED 11 A 'J A
u. s. PROGIiAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. h2 LAT. 150 oB' N '~: ..~ PRIMARY PROD. .25 2g C /m ¡day
CRUISE NO. 1 LONG, 94° 54' E EXT. COEFF. (k)
VESSEL R/V ANTON 8 RUUN : DEPTH 29 M RADIATION 386 g.cal'/cmYday
DATE L-IV -63 TIME 0456 hrs. zoo PLAN KTON VOL.
RELI ABILITY OF DEPTH 1 WIND 11 kn., ~OOo dire IOSN STD. TOW ml.lm.2
02
.
P04 - P N03 - N N02-N Si o~ Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP, SAL. 0/00 DEPTH
ml./1. ' ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/1. ¡.gC/l.d, ¡.gC/l.d,
1 28.76 32.884 4.50 ,- 0.19 1.4 0.02 ~.6 0 0.31 4.7 1.5
t: 28.35 32.870 4.53 · 0.18 2.3 0.02 t:.l 2 0.30 9.2 2.4
10 27.34 32.862 4.65 . 0.21 1.0 0.01 4.7 4 0.47 21.9 3.2
15 27.17 32.742 4.76 0.11 0.9 0.01 2.2 7 0.31 9.6 4.8
20 27.09 33.159 4.19 0.20 1.7 0.02 4.4 11 0.25 0.1 3.5
















~ lEll 10 C lED II A 'I A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 43
CRUISE NO. 1
VESSEL R/V ANTONDATE l-IV-63
RELI ABILITY OF DEPTH
LAT. 1~0 08' N PRIMARY PROD. .25 2g C 1m ¡day
LONG. 940 04' E EXT. COEFF. (k) 0.0758 RUUN DEPTH ~3 M RADIATION 299 o.cal'icmYday
TIME inO hrs. ZOO PLAN KTON VOL.1 WIND 10 kn.. 2700 dire IOSN STD. TOW ml.lm.2
02 P04 - P N03 - N N02-N S¡O"Si ChI. a INSITU -(14 C14_1000fcDEPTH TEMP. SAL. 0100 DEPTHml'/l. fLgA/1. fLgA/1. ¡.gA/I. fLg AlL. fLg/1. fLgC/l.d, fLgC/l.d,
1 28.55 32.385 4.92 0.03 0.4 0.01 1.0 1 0.26 0.7 5.8
5 28.55 32.378 4.89 0.02 0.6 0.02 0.6 9 0.25 4.5 5.015 27.62 32.372 4.99 0.03 0.4 0.01 0.3 18 0.18 10.3 3.725 27.63 33.145 4.25 0.17 u 0.01 2.4 31 0.16 3.4 3.1
35 26.87 33.576 3.68 0.27 0.6 0.07 3.6 58 o.o~ 2.li 0.6
45 25.58 33.857 2.04 0.82 8.3 0.40 13.7
(\
,~)
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 44
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE 4-IV-63










17 kn., 0950 dire
PRIMARY PROD.
EXT. COEFF. (k) 0.57
RADIATION
ZOO PLAN KTON VOL.
IOSN STD. TOW
2g C 1m ¡day
g.cal.lcmYday
ml./m.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP, SAL, 0/00 DEPTH
ml'/1. ¡.gA/1. ¡.gA/1. ¡.OAl1. ¡.OA/1. ¡.O/I, ¡.gC/L/d ¡.gC/l.d,
1 28.40 25.437 5.60 0.90 0.6 0.03 29.8 0 4.82 -- 218.9
3 28.34 25.801 5.70 0.92 6.7 0.02 17.8 3 3.86 -- 190.4
8 27.64 26.558 4.16 0.92 1.6 0.03 27.7
~l
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RELI ABILITY OF DEPTH
LAT. 210 32' N PRIMARY PROD. 29 C 1m ¡dayLONG. 910 29' E EXT. COEFF. (k)B HUUN DEPTH 11 11 RADIATION g.cal./cmYday
TIME 1911 hrs. ZOO PLAN KTON VOL.1 WIND 15 kn., 2000 dire IOSN STD. TOW ml./m.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL, 0/00 DEPTHml'/l. ¡.gA/1. ¡.gA/1. ¡'OA/i. ¡.oA/I. ¡.O/I. ¡.gC/l/d, ¡.gC/l.d.
1 28.18 19.823 5.66 0.79 0.7 0.03 46.3 0 2.18 -- 96.5
1 28.07 2~. t;70 t;.ht; 0.72 o 8 0.0': ':2.Q
5 26.52 30.634 2.84 0.80 1.0 0.15 16.9
9 26.09 31.743 1.99 0.76 8.1 0.16 16.4
/)
"-/'
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u. S. PROGRAM IN BIOLOGY -INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO.. 46
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 4-IV-63
















2g C /m ¡day
g.cal.lcmYday
ml./m.2
02 P04 - P N03- N N02-N S¡ 0" Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL, %0 DEPTHml.l. fL9A/1. fL9A/1. ft9A/1. fL9A/1. fL9/1. fLOC/LId, fLOC/l.d,
1 27.71 31.933 5.34 0.13 0.4 0.02 1.9 0 0.10 -- 1.6
3 27.56 31.934 5.34 0.13 0.6 0.02 1.0
5 27.53 31.934 5.40 0.1. 0.7 0.04 0.9
10 26.68 32.602 4.86 0.11 0.6 0.01 1.5
.
(:)
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. li7
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 5-IV-63



















02 P04 - P N03 - N N02-N Si O~ Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. fL9A/I. fLgA/1' ""gAlL. fLgA/1. fL9/1. fLgC/L/d, fLgC/l.d.
1 27.40 32.964 4.52 1.02 0.5 0.02 0~2 0 0.29 -- 2.0
3 27. 37 32.966 4.49 0.77 u 0.02
5 26.70 32.989 4.38 2.30 0.7 0.05 0.2
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21 kn., 288° dir.
PRI MARY PROD. 2.16
EXT. COEFF. (k) 0.14
RADIATION 425
ZOO PLAN KTON VOL.
IOSN STD. TOW







02 P04 - P N03- N N02-N Si 03 Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP, SAL, %0 DEPTH
ml'/I. p.gA/1. p.gA/1. ¡igA/1. p.gA/1. P.g/I. P.gC/l/d, P.gC/l.d,
1 27.35 33.180 4.63 0.22 0.2 0.06 2.8 1 0.83 71.6 6.5
5 27.33 33.176 4.77 0.22 0.2 0.05 3.1 5 0.81 45.4 6.1
10 27 .26 33.176 4.79 0.24 0.2 0.04 2.7 10 1.11 li~.2 t;.t;
20 26.l. 33.174 1.77 0.43 2.1 0.32 3.7 17 2.83 72.9 6.8
30 26.16 33.269 3.27 0.53 4.6 0.90 6.8 33 0.26 88.6 17.3
..
/:J
i¡ 1& 11 10 C 1& lI 11 A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 49
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 5-IV-63











PRI MARY PROD. .24
EXT. COEFF. (k)
RADIATION 425
ZOO PLAN KTON VOL.
IOSN STD. TOW
2g C /m ¡day
g.cal./cmYday
ml./m.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITUCI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml./1. fLgA/1. fLgA/1' ¡.gA/1. fLgA/I, fLg/l. fLgC/l.d, , fLgC/l'd.
1 27.56 33.102 4.54 0.19 0.3 0.04 1.5 1 0.13 7.1 2.310 27.51 33.083 4.60 0.18 0.2 0.04 0.6 5 0.67 19.1 1.620 26.51 33.029 4.61 0.18 0.4 0.04 1.2 10 u 7.5 2.2
30 25.61 33.467 3.34 0.50 5.2 0.73 1).4 17 0.06 1).1 q.240 25.52 33.586 3.01 0.63 6.8 0.91 6.0 33 0.32 4.5 0.8
,
()
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LAT. 19° 23' N PRIMARY PROD. .02 2g C /m ¡day
LONG. 92° 33' E EXT. COEFF. (k)8 RUUN DEPTH 1050 1' RADIATION 434 g.cal./cm.2day
TIME 0450 hrs. zoo PLAN KTON VOL.1 WIND IOSN STD. TOW 22.0 ml.lm.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU (;14 CI4_IOOO fcDEPTH TEMP. SAL. 0/00 DEPTHml./i. jJVA/i. jJVA/ i. flVA/i. jJV A/I. jJV/I. jJVC/l/d, jJ9C/l'd.
1 27.45 32.227 4.79 u 1.1 u 0.9 1 0.29 6.1 ':.0
24 27.45 32.268 4.79 u 0.6 0.02 2.8 5 0.38 12.1 2.5
49 25.94 33.426 4.50 0.1l 0.3 0.01 1.5 10 0.29 11.0 ':.7
73 22.54 34.626 0.40 1.65 30.7 0.06 18.2 17 0.40 7.8 3.6
98 19.62 34.782 0.30 1.90 34.4 0.06 24.1 33 0.13 u 2.1
122 18.69 34.811 ¿: 0.28 2.05 37.6 0.02 27.0
147 16.17 34.891 .c 0.28 2.29 hO~9 0,,07 3' .6
196 13.29 34.977 " 0.28 2.42 45.5 0.01 40.1
294 11.22 35.026 0.16 2.62 40.9 0.02 46.3
392 10.43 35.026 0.17 2.61 47.8 0.01 50.9
490 9.72 35.021 0.23 2.74 46.5 u 56.0
588 9.04 35.007 0.26 2.62 49.3 0.01 64.2
687 8.46 34.993 0.43 2.86 50.0 0.05 69.5
785 7.84 34.976 0.63 2.81 50.0 0.02 75.8
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LAT. 190 11', U PRIMARY PROD. .19 2g C /m ¡day
LONG, 92° 14' E EXT. COEFF. (k) 0.178 RUUN DEPTH 1819 N RADIATION h27 g.cal./cmYday
TIME 134 2 hr. ZOO PLAN KTON VOL
2 WIND 11 kn., 312° dire IOSN STD. TOW 2h.o ml.lm.2
02 P04 - P N03- N N02-N SiO?\Si ChI. a INSITU CI4 Cf4-1000 fcDEPTH TEMP. SAL. 0/00 DEPTH
ml.1. f-gA/1. f-gA/1' figA/1' f-gA/1' f-g/1. f-gC/L/d, f-gC/l.d.
1 28.25 31.725 4.85 0.02 u 0.01 4.5 1 0.33 10.2 6.6
22 27.10 32.619 4.87 0.06 0.3 0.02 7.2 7 0.40 12.7 5.5
45 26.02 33.171 4.73 0.13 0.1 u 6.8 14 0.48 u 6.9
67 25.46 33.709 2.39 0.79 9.7 0.22 14.2 23 0.43 4.7 6.4
90 22.01 34.~97 0.19 1.81 29.5 0.04 22.4 46 0.18 u 0.5
112 18.88 34.747 (,0.14 2.10 31.8 0.03 35.4
134 15.75 34.902 ",0.14 2.32 36.9 0.02 35.0
179 12.78 34.988 ,0.14 2.48 39.7 0.01 41.2
269 10.90 35.025 0.18 2.60 40.2 0.01, 48.5
360 10.22 35.026 0.15 2.64 41.1 0.02 56.0
452 9.53 35.020 0.19 2.72 44.1 0.02 61.6
545 9.02 35.012 0.31 2.76 li.0 0.02' 68.7
641 8 .44 34.995 0.34 2.83 40.6 0.09 73.7
738 7.97 34.982 0.54 . 2.88 45.0 0.04 77.8
837 7.38 34.962 0.66 2.89 45.7 0.02 88.2
937 6.81 34.947 0.78 2.89 45.8 0.04 94.7
",
/:J
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 52
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 6-IV-63










13 kn., 29Q dire
PRI MARY PROD. .12
EXT. COEFF. (k)
RADIATION h26
ZOO PLAN KTON VOL.
IOSN STD. TOW 22
2g C /m ¡day
g.cal'icmYday
ml.lm.2
02 P04 - P N03 - N N02-N SiO"Si ChI. a INSITU CI4 C14_1000 fcDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. ¡.9A/1. ¡.9A/1. ¡.9A/L p.9 A/I. p.9/1' p.gC/l/d, p. gC/l.d.
1 28.7.5 33..514 4.77 u u 0.04 12..5 1 0.22 h.6 0.9
2'3 28.22 ii. it;q 1..82 O.Oi (U:: o .nli ~ i. 7 0.30 2.7 1.0
46 26.42 33.816 4.74 0.06 u 0.02 ~_ i ,14 0.33 4.9 1.2
69 2.5.77 34.331 3.68 0.34 3.8 0.51 9.5' 23 0.09 2.3 u
93 23.94 34.773 0.98 1.18 19.. 0.14 20.2 46 0.18 0.7 0.1
ll6 19.99 35.002 0.34 1.88 30.2 0.06 27.8
139 16.06 34.902 0.26 2.06 35.8 0.03 36.5
18.5 12.76 3.5 .024 0.1.5 2.42 40.8 0.01 42.7
278 11.24 3.5.038 0.23 2.48 41.9 0.01 46.4
371 10..3 ,3.5.031 Lo.14 2 .,8 44.1 u .52..5
464 9.8.5 3.5.003 0.19 2.70 43.2 0.01 .57.6
.5.58 9.01 34.996 0.27 2.76 4.5 .7 0.02 6.5.0
6.52 8..54 34.988 0.34 2.8.5 46.0 0.01 77.2
748 7.92 34.964 0..56 2.81 46.. 0.01 84.8










DA TE 7-IV -63
RELI ABILITY OF DEPTH
LAT. 180 'ni N PRIMARY PROD. .i)"i 2g C /m ¡day
LONG, 910 16' E EXT. COEFF. (k) 0.098 RUUN DEPTH 1922 N RADIATION 364 g.cal.lcmYday
TIME ll23 hrs. ZOO PLAN KTON VOL.
2 WIND IOSN STD. TOW 16.0 ml.lm.2
02 P04-P N03- N N02-N SiO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. fLgA/1. fLgA/1' /JgA/1. fLgA/1' fL9/1. fLgC/l.d, ;igC/l.d,
1 28.15 32.677 4.68 u 0.4 0.02 2.6 1 0.16 11& 1 ~&6
24 27.93 33.130 4.73 u 0.1 0.03 7.7 8 0.37 19.8 7.1
49 27.69 33.747 4.63 0.06 0.1 u 5.4 15 0.09 7.6 2.2
7' 26.21 33. ""i3 4. "6 0.06 u 0.03 3.3 26 0.09 2.0 1.7
97 25.89 33.914 3.24 0.42 4.7 0.29 7.3 52 0.10 3.2 0.2121 22.20 34.715 0.45 1.69 -- 0.09 18.2
146 19.33 34.811 0.24 1.88 23.8 0.07 27.5
194 14.73 34.929 0.15 2.22 -- 0.06 36.5
291 ii.66 35.012 .( 0.14 2.44 33.3 0.04 46.5
388 10.50 35.020 0.25 2.50 -- 0.03 51.8
485 9.76 35.013 0.32 2.66 33.5 0.05 1)8.2
582 9.02 35.00 0.33 2.66 -- 0.07 53.9
681 8.37 34.983 0.41 2.68 "i9.2 0.10 1)8.6
781 7.77 34.969 0'.57 2.89 -- 0.08 62.9
881 7.14 34.946 0.69 2.89 ' 39.7 0.01) 92.2
981 6.1)4 111.Q26 0.87 2.7Q -- 0.07 C)JI.h
/-=--'\
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. .54
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 7-IV-63










12 kn., 3040 dire
PRI MARY PROD. .08
EXT. COEFF. (k)
RADIATION 484
zoo PLAN KTON VOL.
IOSN STD. TOW 16.0
2g C 1m ¡day
o.cal.lcmYday
ml.lm.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU Cf4 Cf4-1000teDEPTH TEMP. SAL. 0100 DEPTH
ml'/l. /JoA/1. /JoAI i. ¡.o All. /JoA/I. /JO/I. /JOC/L/d, /JgC/l.d,
1 28.40 32.163 4.61 0.27 1.9 0.08 12.4 1 u 2.0 0.6
24 27.47 32.0.55 4.96 o . 14 1.1 0.07 8.1 8 u 2.0 0.5
49 26.24 32.796 4.71 0.07 u 0.04 6.4 15 0.03 2.4 0.4
73 2.5.77 33.365 4.09 0.17 0.3 o . 14 i:.8 26 0.01 0.8 0.4
98 25.34 34.246 1.67 0.96 .5.4 0.23 14. 7 52 0.11 1.6 0.2
122 22.46 34.663 0.30 1.76 21.1 0.13 28.4
146 19.59 34.807 0.22 1.86 22.9 0.14 28.9
195 1.5.88 34.893 0.16 2.32 2.5.6 0.04 43.5
293 11.81 3.5.007 0.14 2.34 27.5 0.10 84.2
390 10..53 3.5.023 0.17 2.68 27.9 0.06 52.2
489 9.76 1i:.017 0.18 2.i:9 2i:.6 0.08 C:Q .11
588 9.02 3.5 .004 0.28 2.81 31.5 0.03 64.8
687 8.37 34.988 0.48 2.81 31.6 u 73.7
787 7.77 34.970 0.62 2.88 33.6 0.03 81.1
887 7.03 34.941 0.74 2.93 32.4 0.05 89.1
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RELI ABILITY OF DEPTH
LAT. 18° 20llT PRIMARY PROD. .13 2g elm Iday
LONG. 90° 061 E EXT. COEFF. (k)8 RUUN DEPTH 2060 M RADIATION 484 Clcal.lcmYdayTIME 0004 brs. ZOOPLANKTON VOL1 WIND 7 kn.,' 2400 dire IOSN STD. TOW 20.0 ml.lm.2
02 P04 - P N03 - N N02-N SiO;iSi ChI. a INSITU CI4 C14_1000 fcDEPTH TEMP. SAL. 0100 DEPTHml'/1. fLO A/I. fLoA/1. ¡ioA/I. fLO All. fLO/I. fLOC/L/d, fLoC/l.d.
1 28.09 32.072 4.63 u u 0.02 6.0 1 u 2.5 0.1
25 27.78 32.081 4.77 u 0.1 0.02 5.8 8 u 3.0 o.h50 26.07 33.063 4.68 0.06 0.1 0.03 9.7 15 u 5.1 0.4
75 25.79 33.078 4.20 0.18 0.2 0.35 ' 5.5 26 u 2.2 0.4
100 24.79 34.301 1.59 1.09 15.2 0.10 15.5 52 u 1.2 0.4
124 22.04 34.699 0.18 1.82 24.6 0.08 19.3
149 19.49 34.789 LO.14 2.03 27 .li O.ll 27.8
199 15.71 34.901 ,,0.14 2.30 26.9 0.03 33.8
299 11.95 35.025 ",0.14 2.53 30.1 0.03 44.1
398 10.66 35.008 "'0.14 2.56 34.5 -- 63.0
498 9.89 -- 0.98 -- -- -- --
~97 9.16 34.994 0.30 2.80 37.5 0.05 63.8
697 8.52 34.981 0.40 2.84 38.2 0.10 78.0
796 7.89 34.979 0.57 2.92 37.5 0.06 82.5
896 7.34 34.962 0.69 2.91 38.6 0.06 85.6




lllElI1UClED DA 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. i;6
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 8-IV-63










PRI MARY PROD. .06
EXT. COEFF. (k)
RADIATION 405
zoo PLAN KTON VOL.
IOSN STD. TOW 8.0
2g C /m ¡day
g.cal./cm.2day
ml.lm.2
02 P04 - P NO! - N N02-N SiO",Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTHml./1. fLgA/1. fLgA/ i. ¡.gA/1. fLgA/1. fLg/1. fLgC/L/d, fLgC/l'd.
1 28.34 32.953 4.56 0.06 0.4 0.05 6.0 1 u 1.5 1.025 27.68 33.029 4.94 0.07 0.2 0.02 3.5 8 u 0.8 1.2
49 27.50 33.597 4.63 0.09 0.1 0.01 4.1 15 u 1.3 1.1
74 26.19 33.507 4.63 0.12 u u ' 5.5 26 u 1.2 0.7
99 25.79 33.849 3.69 0.34 3.0 0.41 9.0 52 u 1.2 0.5123, 22.09 3li.675 0.45 1.71 23.1 0.11 21.4
148 19.49 34.811 0.17 1.98 25.9 0.05 28.7
197 14.98 34.926 0.15 2.33 33.4 0.02 38.0
296 11.76 35.018 0.14 2.57 38.8 0.03 42.8
394 10.62 35.031 0.18 2.67 29.5 0.02 48.7
493 9.88 35.031 0.30 2.72 33.0 0.05 55.2
591 9.20 35.016 0.40 2.82 35.9 0.02 62.9
690 8.70 35.006 0.53 2.85 38.5 0.02 67.0 "
790 8.10 34.982 0.55 2.90 40.2 0.04 76.5
890 7.48 34.962 0.74 2.93 40.8 0.05 82.7
990 6.86 34.945 0.90 2.93 33.4 0.04 91.6
,
~lllE 11 1l C lEDD A '1 A





RELI ABILITY OF DEPTH
LAT. 18° 131 N PRI MARY PROD. .07 2g C 1m ¡day
LONG, 880 42l E EXT. COEFF. (k) 0.078 RUUN DEPTH J 902 tJf RADIATION 478 o.cal./cmYday
TIME 1351 hrs. ZOO PLAN KTON VOL.1
.WIND 10 kn.. 2960 dir. IOSN STD. TOW 10.0 ml./m.2
02 P04 - P N03- N N02-N Si O..Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP, SAL. %0 DEPTHml./1. ¡.OA/I. ¡.OA/I. f/OA/1. ¡.OA/I. ¡.O/I, ¡.OC/Lld, ¡.oC/l.d,
1 28 .97 '31.394 4.49 0.04 2.2 0.11 5.2 1 u 1.2 0.2
25 27.87 33.756 4.91 0.08 1.9 0.05 2.8 10 u 1.3 0.3
50 27.65 34.139 4.82 0.12 u 0.02 2.2 20 u 2.2 0.3
74 26.20 33.980 4.69 0.12 1.3 u 2.4 33 u 1.1 0.2
99 2S .40 34.391 2.01 0.94 12.0 0.36 7.8 66 0.02 0.4 0.2
124 21.72 34.771 0.51 1.75 23.6 0.05 19.4
149 19.66 34.792 0.23 1.97 24.7 0.04 27.0
199 15 .56 34.905 l- 0.14 2.32 27.0 0.01 34.2
298 1l.96 -- i. o.ll 2.61 10.1 0.02 li1.S
397 10.77 35.024 '- 0.14 2.64 34.6 0.03 49.0
497 9.82 1S .02S 0.23 2.77 33.3 0.04 61.3
S96 9.08 3S.013 0.29 2.83 32.6 0.04 68.5
69~ 8..5 34.998 0.40 2.86 33.9 0.02 73.5
794 7.93 34.980 0.62 2.89 37.5 0.04 78.0
894 7.26 34.956 ' 0.68 2.94 34.7 0.03 86.5
991 6.68 34.938 0.81 2.94 38.8 0.02 98.8
C)
1R IE 11 10 (cElI 11 A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 58
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 8-IV-63










10 kn., 2180 die
PRI MARY PROD. .12
EXT. COEFF. (k)
RADIATION li59
ZOO PLAN KTON VOL.
IOSN STD. TOW 12.0
, 29 C /m ¡day
Q.cal./cmYday
ml.lm.2
02 P04 - P N03 - N N02-N Si 03 Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTHml'/l. fLOA/1. fLOA/1. ¡.OA/1. fLOA/1. fLO/I, fLOC/l.d, fLoC/l.d,
1 28 .29 33.206 li.64 0.04 0.1 0.01 2.3 1 u u u24 27.65 33.810 4.82 0.09 0.1 u 3.3 10 u 4.4 0.2
48 26.72 33.861 4.64 0.11 u u 1.5 20 0.06 3.4 Q.272 27.06 34.278 4.50 o .:i 0.1 0.01 2.8 33 u 1.5 0.1
97 25.06 34.535 1.81 1.04 13.5 0.10 8.3 66 0.02 0.2 0.1
121 21.30 34.769 0.32 1.81 21.7 0.04 20.6
145 18.99 34.807 0.23 1.99 23.1 0.02 25.5
193 15.88 34.895 .( O.:i 2.28 27.7 0.02 32.9
290 n.87 35.015 ( O.:i 2.57 30.9 0.01 43.4
386 . 10.72 35.015 ~ 0.14 2.64 33.4 0.01 51.0
483 9.98 35.019 0.16 2.71 28.5 0.03 55.5
579 9.19 35.002 d.28 2.79 29.2 0.02 61.8
676 8.52 34.990 0.34 2.85 33.4 u 71.0
774 7.93 34.973 0.54 2.85 35.6 0.01 75.0
874 7.35 34.961 0.73 2.86 33.0 0.01 83.5




II E l( lI eEl( l( A '1 A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. ~9
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 9-IV-63










PRI MARY PROD. .12
EXT. COEFF. (k)
RADIATION 519
ZOO PLAN KTON VOL.
IOSN STD. TOW 12.0
2g C 1m ¡day
g.cal./cmYday
ml.lm.2
02 P04 - P N03- N NOz-N SiO..Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml.L ¡.gA/L ¡.gA/L J.gA/L ¡.gA/I. ¡.g/l. ¡.gC/l.d, ¡.gC/l.d,
1 28.09 33.819 4.57 0.22 1.4 0.03 ~.O 1 0.08 u 0.824 28.07 33.804 4.60 0.09 0.7 0.02 8.6 10 u 2.9 1.0
49 27.55 33.864 4.n 0.12 1.9 20 0.03 4.2 0.7 ,u u74 27.12 34.190 4.57 0.15 0.2 u 4.4 33 u 2.0 0.7
98 25.17 34.399 1.77 1.00 13.5 0.45 8.5 66 0.01 u 0.3123 21.56 34.732 0.23 1.80 23.3 0.06 18.8
148 19.30 34.794 ( 0.14 2.00 26.3 0.02 24.7
197 16.07 34.894 0.15 2.23 25.4 0.02 31.1
295 11.96 35.010 ~o.:i 2.55 30.1 0.01 44.3
394 10.81 35.025 0.16 2.62 35.8 0.01 46.3
492 10.07 35.020 0.19 2.74 35.0 0.06 53.6
590 9.31 35.009 0.28 2.78 38.1 0.03 58.2
689 8.64 34.995 0.40 2.85 36.0 0.02 69.9
787 8.02 34.976 0.51 2.89 29.3 0.02 77.0
887 7.24 34.950 0.73 2.90 37.0 0.02 88.1





lR IE)l UJ C IE lI )l A 'l A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 60
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 9-IV-63











PRI MARY PROD. .10
EXT. COEFF. (k) 0.07
RADIATION 429
ZOO PLAN KTON VOL.
IOSN STD. TOW 12.0
2g C /m ¡day
o.caJ./cmYday
ml.lm.2
02 P04 - P N03- N N02-N Si 0.. Si Chi, a INSITU CI4 C14_100OfcDEPTH TEMP. SAL. %0 DEPTHml'/1. P.9A/1. p.OA/1. ¡.OA/I. P.O A/I. P.O/1. P.gC/l.d, P.gC/l.d,
1 -- 33.873 4.52 0.10 2.0 0.03 3.2 1 0.08 1.4 0.525 28.20 33.861 4.71 0.12 0.6 0.03 1.0 10 0.01 7.0 0.350 27.15 33.723 4.73 0.11 4.5 0.03 2.2 20 u u 0.6
75 27.39 33.916 4.38 0.17 u 0.03 4.4 33 u 0.9 0.8100 25.1l 34.389 1.48 1.12 12.1 0.29 6.5 66 0.05 0.8 0.4124 22.78 34.635 0.32 1.67 23.2 0.06 15.2
1l9 20.41 34.783 0.24 1.89 24.9 0.05 22.4
199 14.91 34.927 £ 0.14 2.22 33.3 0.01 33.4
299 12.38 35.00 '" 0.11 2.46 36.1 0.02 42.3
398 10.89 35.026 c: 0.11 2.55 36.9 0.02 45.0
498 10.10 35.021 0.15 2.65 35.6 0.02 53.6
597 9.47 35.012 0.20 2.75 38.9 0.01 61.4
697 8.84 34.999 0.32 2.76 14.1 0.02 67.9
796 8.19 34.992 0.45 2.77 39.8 0.02 74.7 ,
896 7.59 34.963 0.65 2.76 40.3 0.02 80.6
996 6.80 34.940 0.87 2.87 37.5 u 92.1
.
.~
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PRI MARY PROD. .08
EXT. COEFF. (It)
RADIATION 429
ZOO PLAN KTON VOL.
IOSN STD. TOW 12.0




02 P04 - P N03 - N N02-N SiO"Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml'/l. fLOA/1. fLOA/i. fLOA/i. fLOA/1. fLO/I. fLOC/LId, j.OC/l'd.
1 28.17 33.278 4.76 0.08 u u 11.3 1 0.01 1.6 0.1
24 27.84 33.261 4.90 0.08 0.2 0.01 10.0 10 0.08 1.0 0.148 26.95 33.234 4.77 0.08 0.4 u 4.7 20 u 2.2 u
72 26.49 33.671 4.81 0.17 2.8 u 3.3 33 u 1.3 0.1
97 24.60 34.467 -- 1.34 17.1 0.17 13.3 66 0.13 0.8 u
121 23.50 34.714 1.55 1.44 19.4 O.ll 16.1
145 21.15 34.770 0.63 1.85 27.8 0.03 24.7
193 17.26 34.846 0.40 2.18 23.1 0.03 32.3
290 12.58 34.991 0.53 2..5 30.9 0.01 40.3
386 11.17 35.016 0.40 2.62 31.9 0.02 45.4
483 10.30 35.021 0.27 2.73 27.5 0.04 51.4
580 9.61 35.015 0.57 2.80 32.5 0.02 61.4
676 8.92 35.000 0.52 2.86 32.7 0.02 65.5
773 8.37 34.986 0.89 2.91 37.3 0.02 71.6
867 7.75 34.963 0.76 2.91 33.5 0.03 81.9
966 7.17 34.952 1.09 2.95 37.2 0.01 86.4
:/)
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IælE JD 1t ClEIIJD A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 62
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 10-IV-63













ZOO PLAN KTON VOL.
IOSN STD. TOW 12.0
2g C /m ¡day
Q.cal./cm.2day
ml.lm.2
02 P04 - P N03- N N02-N SI03Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml'/l. ¡.gA/1. ¡.oA/1. ¡.OA/I. ¡.OA/I. ¡.g/I. ¡.gC/l.d, ¡.gC/l.d,
1 28.55 34.227 4.84 0.44 0.1 0.06 19.7 1 u 2.0 0.5
18 28.~5 3ù.228 4.98 0.35 0.4 0.07 17.~ 10 u 1.1 0.3
36 28.13 34.299 4.96 0.16 0.6 0.02 2.8 20 u 2.9 0.7
53 27.83 34.342 4.90 0.18 u 0.01 ' '3.8 33 u 2.0 0.5
71 27.62 34.425 4.93 0.16 0.3 0.02 iS 66 0.02 u 0.389 27.41 34.684 4.57 0.21 0.3 0.01 4.6
107 24.l. 34.629 1.63 1.20 18.5 0.13 10.6 ,
142 19.95 34.816 0.51 1.90 30.0 0.02 20.5
214 15.06 34.970 0.67 2.19 34.5 0.02 28.9
-
286 12.64 34.990 0.23 2.55 38.3 0.01 37.5 ,
360 11.26 35.023 0.21 2.59 33.4 0.02 43.2
434 10.65 35.020 0.24 2.66 35.9 u 45.6
510 10.05 35.017 0.24 2.73 36.1 0.02 50.9
590 9.51 35.016 0.26 2.83 34.8 u 55.7
677 8.81 34.996 0.36 2.87 41.0 0.01 63.0




~ E II 10 CEIl II A '1 A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 63 '
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 10-IV-63










PRI MARY PROD. .12
EXT. COEFF. (k)
RADIATION 378
ZOO PLAN KTON VOL.
IOSN STD. TOW
2g C /m ¡day
Q.cal./cmYday
ml.lm.2
02 P04 - P N03 - N N02-N SiO"Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTHml./1. fLOA/1. fLOA/1. ¡.OA/1. fLOA/1. fLO/I. fL9C/l.d, fL9C/l'd.
1 29.16 1h.219 4.96 0.14 0.5 0.01 9.6 1 0.08 2.6 0.321 28.69 '34.227 4.98 0.15 1.0 u 7.9 9 u 3.3 0.24~ 27.59 34.351 5.09 0.19 1.2 0.02 13.2 17 0.02 3.3 0.768 27.62 34.656 4.98 0.20 0.5 0.01 8.2 29 u 2.5 0.391 26.17 34.684 3.47 0.60 6.4 0.57 9.1
~8 u u 0.211)J 23.01 3h.831) 1.99 1.22 l~.h O.ll lr.9
136 19.02 34.850 0.64 1.91 27.7 0.04 23.7
182 14.68 34.933 0.45 2.39 39.8 0.01) 36.7
272 12.05 35.044 0.69 2.46 30.8 0.02 37.4
363 11.20 34.976 0.77 1.93 28.0 0.06 34.4
447 10.35 35.023 0.36 2.72 34.5 0.04 53.5
540 9.58 35.020 0.42 2.59 41.2 0.04 --
634 8.92 35.004 0.49 2.62 39.4 0.05 62.1
729 7.78 1li.98h 0.~8 2.63 Wi.J OaOh 68.2
824 7.70 34.967 0.77 2.79 40.3 0.03 76.6




lllE II 1l C ElI 11 A ir A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 64
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE ID-rv-63



















02 P04- P N03- N N02-N SiO;iSi Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml'/l. fLgA/I. fLoA/1. p.gA/I. fLoA/I. fLg/l. fLOC/LId, fLgC/l.d.
1 28.52 33.882 4.85 0.12 0.5 0.01 5.5 1 0.02 -- 0.7
10 28.29 33.855 5.08 0.11 0.3 0.03 3.2 9 u -- 1.2
25 27.69 34.292 5.25 0.17 0.3 0.15 4.2 17 u -- 3.5
35 27 .55 34.362 5.11 0.16 0.2 0.01 3.5 29 u - 1.2
50 27.05 34.336 4.88 0.19 0.2 0.01 4.5 58 u -- 1.5
60 27.13 34.l)li3 4.77 0.20 0.1 u ~.o
7r; 26.67 34.698 4.14 0.47 h.7 O.hO 9.1
/
/~J
II lE lI UJ ClED II A 'J A
U,lt PROGR,AM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 6~
CRUISE NO. 1
VESSEL R/V ANtdliBRUUN "DATE 1.-iv-63










14 kn~, 2450 die
PRI MARY PROD. .13
EXT. COEFF. (k)
RADIATION 4n
ZOO PLAN KTON VOL.
IOSN STD. TOW 16.0
2g C /m ¡day
g.cal./cmYday
ml./m.2
02 P04 - P N03- N N02-N SiO",Si ChI. a INSITU CI4 C14_1000 fcDEPTH TEMP. SAL. %0 DEPTH
ml'/l. ¡igA/1. ¡igA! i. jL9A/1. ¡i9 A/I. ¡i9/1. ¡igC/L/d, ¡igC/l.d.
1 28.82 34.010 4.41 0.13 0.3 0.01 3.7 1 u 1.7 i:-6
25 28.71 34.008 4.61 0.1. u 0.03 9.5 10 0.01 1.6 2.6
SO 27.50 34.421 4.58 0.22 0.7 0.05 7.3 20 0.02 u 1.8
75 25.99 34.733 3.27 0.63 9.0 0.52 ' 12..3 33 0.02 2.9 0.2
100 21.98 34.798 0.74 1.67 28.0 0.10 19.2 66 0.27 2.5 0.8
12r; 18.21) 11' . Q17 0.152 2.0'1 '12.1) 0.04 30.1
149 16.20 34.935 0.30 2.19 14..8 o~o5 30.5
199 13.99 34.953 £.0.11 2.44 40.1 0.03 37.6
299 11. i: 3t:.Ohl. (L":l, 2.i:2 1.2.": O_Oi: Iil AQ
398 10.34 35.049 0.29 2.64 !i.4 0.05 52.1
), Qf 9.t:1 '1t:.0'10 0.29 2.77 18.1 0.07 61.4
~II lE II 1I C lElI II A 'l A





RELI ABILITY OF DEPTH
LAT. 170 04' N
LONG, 84° 31' E
8 RUUN DEPTH 2779 1-1
TIME 0548 hrs.
2 WIND
PRI MARY PROD. .05
EXT. COEFF. (k)
RADIATION 446
ZOO PLAN KTON VOL.
IOSN STD. TOW 10.0
2g C 1m ¡day
Q.cal./cmYday
ml.lm.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTHml./t. ¡.gA/I. ¡.gA/1. ¡igA/t. p.gA/1. ¡.g/I. ¡.gC/Lld, p.9C/l.d.
1 28.05 33.04J 4.66 0.07 0.6 0.01 13.7 1 u 1.15 4.~
18 27.58 33.061 4.84 0.10 0.3 0.01 n.5 10 u u 2.Q
36 28.64 34.197 4.87 0.16 0.3 0.05 9.9 20 0.17 1.3 2.8
i5h 28 .22 34.3':0 h.i52 0.16 0.1 0.03 2.h 33 u 0.8 2.0
72 27.67 34.384 4.64 0.17 0.1 0.04 oJ, 66 u u 3.2
8Q 27 _JiQ ':JI_6QQ li .hO 0.22 u O-O~ 2. ~
107 2i5.oh ~h. ~79 2. ~2 0.9~ B.2 0.18 n.8
ll3 20.78 34.893 0.80 1.70 28. ~ 0.03 20.7
215 ll.39 34.961 0.16 2.38 34.9 0.02 34.7
287 12.00 35.029 0.19 2.,0 38.0 0.05 43.2
360 ll.07 35.043 0.21 2.60 38.4 0.02 Ll.3
433 10.44 35.035 0.19 2.68 38.3 0.03 52.6
512 9.92 35.038 0.21 2.77 40.6 0.04 55.5
597 9.29 35.021 0.32 2.78 42.8 0.03 61.1
&37 8.68 35.0ii 0.44 2.84 )l2 . 8 0.02 67.4





~ )Ell 1l (C)ElI li A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 67
,CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 15-IV-63










13 ir.. 2430 dire
PRI MARY PROD. .00
EXT. COEFF. (k) .07
RADIATION lijO
ZOOPLANKTON VOL
IOSN STD. TOW 8.0
2g C 1m ¡day
Q.cal./cm.2day
ml.lm.2
02 P04 - P N03- N N02-N Si O..Si Chi, a INSITU Cl4 CI4_IOOO fcDEPTH TEMP. SAL. %0 DEPTHml'/l. ¡.gA/I. ¡.gA/1. ¡.gA/I. ¡.gA/1. ¡.g/i. ¡.gC/l/d, ¡.9C/l.d.
1 28.84 32.780 4.65 0.22 0.4 0.03 17.4 1 u 0.2 9.1124 28.08 33.303 4.75 0.08 0.2 0.02 12.5 10 u u 6.r;49 25.68 33.281 4.78 0.12 0.4 0.01 5.3 20 u u 4.173 25.53 33.422 4.27 0.23 0.7 0.27 2.4 33 .n u 2.598 24.95 33.961 1.97 1.04 12.2 0.09, 12.0 66 0.n2 " n_R122 23.79 34.128 1.63 1.23 18.4 0.07 16.5
147 22.46 34.305 1.29 1.44 17.6 0.14 18.6
195 19.56 34.802 0.30 1.98 24.0 0.14 23.9
293 12.67 35.OC17 (.0.11 2.50 32.1 0.06 39.4
391 11.09 35.037 (.0.11 2.67 33.3 0.03 45.1
489 10.14 35.039 0.16 2.75 34.6 0.07 53.9
586 9.45 35.030 0.27 2.83 30.6 0.04 59.5
684 8.86 35.OJ.4 0.39 i 2:.88 30.2 0.06 65.8
782 8.15 35.00 OiJ 2..94 39.6 0.03 74.1
880 7.51 34.97 O.~ 2..96 32.6 0.05 80.0
979 6.85 ' 34.9. 0.62 2.99 34.0 0.05 90.6
986 6.76 34.954 0.18 2.99 35.7 0.03 93.1
1183 5.76' -jl.922 1.20 2.97 33.8 0.01 102.0
1481 4.48 34.870 1.10 2.92 37.1 0.03 116.0
1777 3.20 34.831 2.33 2.88 42.6 0.03 133.0
2174 2.46 34.700 2.70 2.16 31.6 0.03 :i.0




~ IE ll UJ C IE ll ll A '1 A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 68
CRUISE NO. 1 -
VESSEL R/V ANTON BRUUN
DATE 16-IV-63










2PRI MARY PROD. , g C /m /day
EXT. COEFF. (k) 0.08
RADIATION g.cal.lcm.2day
ZOO PLAN KTON VOL.
10SN STD. TOW 16.0 ml.lm.2
02 P04 - P N03- N N02-N Si 0.. Si ChI. 0 INSITU CI4 Cf4-1000teDEPTH TEMP. SAL. %0 DEPTHml'/l. fL9A/1. fL9A/ i. ¡.OA/I. fL9A/1. fL9/1. fLgC/Lld, ¡.9C/l.d,
1 28.77 32.762 4.69 u u 0.01 10.1
25 28.39 33:1l 4.80 0.03 2.2 0.03 9.2
49 26.62 33.269 4.90 0.08 0.1 0.02 13.1
74 25.98 33.495 4.61 0.11 0.7 0.02 5.1
98 24.97 34.234 2.20 0.89 16.2 0.08 1l.1
123 21.27 34.753 0.28 1.83 30.9 0.15 23.9
145 19.02 34.517 0.2'0 2.02 34.0 0.04 28.2
197 15.06 34.933 0.15 2.32 39.4 0.04 38.9
296 11.70 35.028 0.19 2.55 40.3 0.10 43.5
394 10.59 35.039 0.17 2.59 42.1 0.02 51.0
494 9.80 35.030 0.27 2.78 41.3 0.02 58.6
593 9.05 35.012 0.45 2.81 40.3 0.02 68.0
692 8.38 35.002 0.56 2.86 li9.2 O.Oi 71.0
792 7.77 34.985 0.62 2.89 49.6 0.03 78.2
892 7.17 34.968 0.79 2.94
-36.2 0.02 88.0
992 6.57 34.935 0.97 2.92 39.2 0.02 96.4
C)
lllE~1UCI&lI ~A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 6Q LAT. 1~ '17' N PRIMARY PROD. .14 2g C /m ¡dayCRUISE NO. 1 LONG, 87° 05' E EXT. COEFF. (k) 0.08
VE S SE L H/V ANTON B HUUN DEPTH 27m l-f RADIATION 432 Q.cal./cmYdayDATE 16-IV-63 TIME U28 hrs. ZOO PLAN KTON VOL.
RELI ABILITY OF DEPTH 1 WIND IOSN STD. TOW 16.0 ml.lm.2
02 P04 - P N03- N N02-N SiO"Si Chi. a INSITU CI4 CI4_IOOOfcDEPTH TEMP, SAL. %0 DEPTH
ml./1. ¡.gA/1. ¡.gA/1. ¡.OA/I. ¡.gA/1. ¡.g/1. ¡.gC/Lld, ¡.gC/l.d.
1 29.05 32.740 4.78 0.02 0.4 0.01 2.2 1 0-07 'L2 Q.2
23 28.00 33.109 4.83 0.05 1.0 0.01 6.5 9 0.09 2.7 7.246 26.61 33.366 4.89 0.11 u 0.01 0.1 17 0.03 4.3 10.4
69 26.00 33.704 4.92 0.08 1.1 0.05 6.8 29 u 2.1 4.3
92 24.24 34.626 1.41 1.25 24.2 0.12 9.5 58 0.01 1.2 2.8
U5 19.98 34.795 0.28 1.96 35.4 0.06 22.7
138 17.84 34.853 0.17 2.18 40.1 0.03 28.0
184 14.62 34.948 0.19 2.36 47.3 0.02 38.8
276 11.83 35.028 0.17 2.58 47.3 0.03 44.3
368 10.75 35.039 0.17 2.66 51.3 0.04 45.8
461 9.90 35.030 0.10 2.77 1,1" 1 0.06 i:?Q
555 9.17 35.024 0.34 2.81 ~.4 O.OL 67.'5
6~0 8.i:0 1i:.016 0.h7 2.Ql ", .Q o~o-: 6Q.o
746 7.78 34.984 0.67 2.90 58.8 0.04 81.1
842 7.22 34.966 0.73 2.96 57.4 0.02 86.2




~ IE 11 1I CIEII II A 'l A






LAT. 150 17' lI PRIMARY PROD. 2g C /m ¡day
LONG. 87° 50' E EXT. COEFF. (k)8 RUUN DEPTH 2743M RADIATION g.cal'icmYday
TIME 2004 hrs. ZOO PLAN KTON VOL.1 WIND 14 kn., 220° dire IOSN STD. TOW 12.0 ml.lm.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU CI4 CI4_IOOO fcDEPTH TEMP. SAL. %0 DEPTHml.l. fL9A/1. fL9A/1' ¡J9A/1. fL9A/1. fL9/1. ¡.gC/L/d, fLgC/l.d.
1 28.92 32.893 4.53 0.03 u 0.01 15.4
25 28.58 33.386 4.69 0.09 0.3 0.01 9.2
49 26.41 33.277 4.93 0.11 0.2 0.01 3.8
74 26.22 33.730 4.55 0.17 0.1 u 0.9
99 24.17 34.500 1.07 1.37 17.8 0.09 10.1
123 19.85 34.829 0.30 1.96 26.0 0.05 20.6
148 18.18 34.840 0.19 2.11 ':7~O O~O3 23.0
197 14.82 34.937 L- 0.11 2.38 28.2 0.02 31.5 ,
11.44 35.024 2.57 0.04
,295 0.11 32.9 39.5
393 10.42 35.030 0.25 2.68 38.7 0.04 46.1
491 9.68 35.024 0.25 -- 35.7 0.05 53.9
589 8.84 35.008 0.39 2.84 35.0 0.02 61.3
687 8.16 34.994 0.51 2.91 25.8 0.04 71.2
786 7.52 34.972 0.63 2.92 37.2 0.05 79.0
886 6.84 34.942 0.8r; 2.95 l. . 6 o.oh 8li.0 "




~ 1& 11 lt (C 1&~ 11 A 'l A




VESSEL R/V ANTON BRUUN'
DATE 17-IV-63
RELIABILITY OF DEPTH 1
LAT. 140 ~31 N
LONG, 880 401 E
DEPTH 2789 M
TIME Om bra.




ZOO PLAN KTON VOL.
IOSN STD. TOW 8.0
2g C /m ¡day
g.cal./cmYday
ml./m.2
02 P04 - P N03- N ' N02-N Si03 Si ChI. a INSITU Cl4 CI4_IOOOfcDEPTH TEMP, SAL %0 DEPTHml'/l. ¡.OA/I. ¡.OA/I. ¡.gA/1. ¡.OA/I. ¡.O/I, ¡.OC/I.d, fLoC/l.d,
1 28.86 32.978 4.65 0.07 0.3 0.01 5.0 1 0.01 2.5 10.1
24 28.92 33.392 4.78 0.09 0.4 0.02 6.1- 9 u ~.8 10.9
47 26.94 33.381 4.86 O.ll 0.2 O.o! 9.9 17 u ~ 0 1.671 26.82 33.869 4.83 0.16 0.4 0.02 3.8 29 u 0.6 2.7
94 26.34 33.9~4 4.56 0.21 0.6 0.06 ~.O i:8 u u 1.6118 22.81 34.727 0.96 1.51 28.0 0.12 16.5
141 20.33 34.826 0.40 1.87 34.4 0.06 22.0
188 16.34 34.874 0.25 2.21 39.8 0.07 33.2
283 12.ll 35.014 0.19 2.54 42.2 0.06 40.3
377 10.87 35.023 0.22 2.63 4~.3 0.07 47.8
473 10.06 35.030 0.29 2.72 49.3 0.08 53.1
568 9.36 35.015 0.30 2.80 49.0 0.10 60.8
667 8.60 35.002 0.45 2.91 50.0 0.07 68.9
766 7.92 34.989 0.56 2.93 -- 0.07 77.1
865 7.26 34.964 0.83 2.94 -- 0.06 83.9
965 6.70 34.938 0.88 2.94 -- 0.07 94.5
952 6.77 34.967 0.92 2.94 -- 0.05 92.8ll2 5.78 34.915 1.26 2.94 -- 0.01 104.0
1431 4.54 34.866 1.75 2.81 -- 0.05 ll7.0
1719 3.32 34.820 2.35 2.75 - 0.05 132.0
2110 2.53 34.788 2.87 2.63 -- 0.02 l4.0
2603 1.97 34.763 3.20 2.58 -- 0.02 146.0





~ E II lt CEii li A 'J A
i
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 72 LAT. 140 231 N
CRUISE NO. J LONG. 890 231 E
VESSEL R/V ANTON 8 RUUN DEPTH 2750 M
DATE 17-IV-63 TIME 1Wii lis.
RELIABILITY OF DEPTH 1 WIND 9 1m.. 2550dir 0
PRI MARY PROD. .16
EXT. COEFF. (k) D.oA
RADIATION 426
ZOO PLAN KTON VOL.
IOSN STD. TOW 12.0




02 . P04 - P N03- N N02-N SiO..Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTHml./1. fLOA/1. fLOA/1. ¡.o A/I. fLOA/1. fLO/1. fLgC/l.d, fLgC/l.d,
1 29.43 34.201 4.93 0.07 0.1 0.02 12.0 1 0.02 ),.1 6.Q25 29.10 32.689 4.75 ! 0.08 0.1 0.02 10.0 9 u 2.1 10.150 26.37 33.149 4.82 ! 0.09 0.1 0.02 9.0 17 0.19 8.7 12.775 25.83 33.550 4.42 , 0.17 0.1 u 6.9 29 0.05 2.2 7.1100 24.67 34.453 1.02 1.25 26.1 0.13 16.8 58 0.15 u 0.5125 20.79 34.806 0.37 1.28 32.3 0.03 23.9
150 17.99 34.849 0.17 2.15 40.0 0.04 29.6
200 14.72 34.943 0.l1 ' 2.36 '38.2 0.0'3 '3~.6
299 11.60 35.039 0.17 L 2.59 47.6 0.03 42.3
399 10.38 35.039 0.14 ! 2.77 51.1 0.03 52.2
499 9.66 35.030 0.36 2.77 38.8 0.02 58..5
5?9 9.00 35.022 0.36 2.91 43.0 0.02 67.5
699 8.36 35.000 0.48 2.80 55.4 0.0'3 77.9
798 7.72 34.986 0.64 2.80 46.6 0.04 80.7
898 7.12 34.968 0.79 2.83 h7.0 0.0'3 92.6
998 6.55 34.944 1.01 2.85 44.0 0.05 99.5
o
".~J
IllE 11 UJ ClE II 11 A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 73
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 17-iV-6,










6 1m., 2350 dire
PRI MARY PROD. .18
EXT. COEFF. (k)
RADIATION 442
ZOO PLAN KTON VOL.
JOSN STD. TOW 12.0
2g C 1m ¡day
g.cal./cmYday
ml./m.2
02 P04 - P N03 - N NOz-N SiO..Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0100 DEPTHml'/i. fLoA/1. fLoA/!. J1OA/i. fLO All. fLO/I. fLOC/lId, ¡.9C/l.d.
1 29.,6 32.258 4.59 0.02 -- 0.03 4.5 1 0.21 0.2 1.1)
25 28.14 32.780 4.97 0.05 -- 0.01 3.7 9 0.06 0.6 0.9
50 26.49 33.253 5.02 0.11 -- 0.02 3.3 17 0.02 1.7 4.275 25.99 34.134 2.81 0.65 -- 0.46 5.8 29 u 2.7 3.2100 22.,6 34.685 0.32 1.72 -- 0.11 16.4 58 0.10 1.8 1.7
121) 19.47 34.798 ( 0.13 2.01 -- 0.06 23.8
150 17.15 34.859 0.17 2.19 29.4 0.05 28.8
200 14.11 34.969 0.14 2.37 37.3 0.03 35.5
299 11.,1 35.046 0.28 2.,8 34.4 0.03 42.2
399 10.47 35.047 0.22 ' 2.63 32.6 0.04 48.1
499 9.74 35.034 0.29 2.72 39.5 0.08 55.1
599 8.92 35.017 0.37 2.79 37.2 0.04 64.0
699 8.34 34.998 0.50 2.84 36.8 0.02 70.9
798 7.81 34.991 0.60 2.89 36.6 0.04 77.2
898 7.16 34.968 0.77 2.86 37.6 0.05 84.9




ILlE 11 10 (OlE 11 lmA 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL. INDIAN OCEAN PROGRAM
ITATION NO. 74
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 18-IV-63











PRI MARY PROD. .04
EXT. COEFF. (k)
RADIATION li~8
ZOO PLAN KTON VOL.
IOSN STD. TOW 6.0
zg C 1m ¡day
o.cal./cmYday
ml.lm.z
Oz p04 ~ P N03 - N NOz-N SiO"Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTHml./1. j-OA/1. j-OA/ i. ¡iO A/I. j-O A/I. j-O/1. j-gC/l/d, j-9C/l.d,
1 29.26 32.522 4.55 0.03 0.8 0.02 8.5 1 0.06 0.7 13.725 29.07 32.769 4.61 0.04 0.4 0.02 6.3 9 0.07 1.5 12.350 27.52 33.351 4.70 0.11 0.4 0.02
..~a 17 0.02 2.0 9.87t; 2r:.17 ili. i6li 1.84 0.97 11./i 0.1)2 7.6 29 0.08 u 1.899 22.37 34.651 0.22 1.76 27.2 0.07 17.3 r:8 0.10 o./i 4.6124 18.79 31- .796 0.21) 2.02 i2.7 0.06 2r:.0
149 16.47 34.889 0.22 2.15 37.5 0.09 30.1
199 13.71 34.967 0.18 2.37 37.. 0.04 35.5
298 11.55 35.022 0.29 2.49 31.0 0.06 42.8
398 10 .51 35.0.3 0.31 2.57 40.2 0.06 48.0
497 9.71 75.022 0.39 2.71 21.0 0.06 53.4
596 9.05 35.005 0.53 2.76 41.6 0.03 59.9
696 8.112 ~)1.98": 0.66 2.81 ":8 2 a oli 68.7
795 7.89 34.975 0.69 2.83 41.3 0.08 74.4
895 7.32 34.961 0.82 2.86 44.4 0.04 82.2
994 6.70 34.936 1.00 2.89 38.4 0.02 89.1
':J
1R 1&)D 10 C1&lI )D A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 75 LAT. 130 16' N PRIMARY PROD.
.1 "i 2g C 1m ¡dayCRUISE NO. 1 LONG, 910 34' E EXT. COEFF. (k) 0.07VESSE L R/V ANTON 8 RUUN DEPTH 2977 1-f RADIATION hL": g.cal'/cmYdayDATE 18-IV-63 TIME 1212 hrs. ZOOPLANKTON VOL.RELIABILITY OF DEPTH 1 . WIND 4 kn. 9 0470 dire IOSN STD. TOW 12.0 ml.lm.2
02 P04 - P N03 - N N02-N SiO..Si ChI. a INSITU Cf4 C14_1000 fcDEPTH TEMP. SAL. %0 DEPTHml'/l. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.OA/1. ¡.g/I. ¡.gC/l.d, ¡.9C/l.d.
1 29.49 32.339 4.64 0.03 0.2 0.01 4.0 1 0.04 2.3 11.125 27.87 32.788 4.98 0.03 0.3 0.02 3.3 10 0.03 1.5 21.5
50 25.78 33.238 4.69 0.17 0.4 0.01 3.8 20 0.05 1. '3 25.8
75 24.02 34.534 0.86 1.42 18.4 0.13 ' 18.4 'B 0.08 0.6 '36.7100 19.74 32.835 0.23 1.41 22.3 0.05 27.2 66 0.26 1.5 9.0125 17.63 34.849 0.13 2.13 27.2 0.07 29.5
150 15.68 34.905 0.24 2.32' 29.. '3 0,,02 34.8
200 12.94 34.998 0.26 2.45 31.7 0.03 39.9
300 11.11 35.030 0.32 2.57 35.7 0.02 --
400 10.18 35.029 0.33 2.68 39.8 0.03 53.4
500 9.55 35.022 0.40 2.73 36.9 0.03 61.4
600 8.82 34.996 0.49 2.71 32.2 0.04 67.1
7M 8- 16 ':)1.98'1 0.71 2.77 ':7.' n.m 7Q.R
800 7.63 34.969 0.82 2.76 -- 0.0'3 80.6
900 6.95 34.943 0.94 2.80 0.03 93.8 ,--
1000 6.40 34.931 1.16 2.86 -- 0.02 94.7
998 6..47 34.939 1.07 2.90 -- 0.02 92.9
1198 5.55 34.901 1.35 -- -- o 01 io~..o
1498 4.39 34.855 1.84 2.61 -- 0006 116.0
1798 3.19 34.804 2.42 2.62 -- 0.04 131.0
2197 2.45 34.775 2.87 2.51 -- 0.02 137.00
2597 1.99 34.750 3.16 2.44 -- 0.03 142.0
2997 1.62 34.739 3.55 2.40 -- 0.02 iL7,O
/\o
~ lE ionu (ClED D A 'I A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 76
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 18-iV-63














ZOO PLAN KTON VOL.
10SN STD. TOW 12.0
2g C /m Id ay
o.cal./cm.2day
ml.lm.2
02 P04 - P N03- N N02-N Si 03Si
, ChI. 0 INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0100 DEPTHml'/l. ¡.gA/1. ¡.9A/1' j.gA/I. ¡.9 A/I. ¡.9/1. ¡.gC/L/d, ¡.9C/l.d,
1 29.76 32.905 4.57 0.06 0.4 0.02 11.3 1 0.02 2.7 2.1
25 29.22 33.363 4.55 0.10 0.4 0.03 10.1 10 0.01 0.3 2.7
50 27.76 33..81 4.83 0.14 0.3 0.02 8.2 20 0.01 3.1 2.2
74 26.68 34.164 4.12 0.33 1.1 0.24 1.3 33 0.08 2.0 1.1
99 23.23 34.643 1.02 1.49 23.2 0.15 12.8 66 0.06 0.6 4.8124 19.35 34.808 0.17 2.01 23.8 0.07 2'3.2
149 15.42 34.910 0.14 2.35 33.5 0.06 31.4
198 12.8~ 34.991 0.18 2.~0 34.2 o .or; 16.6
298 11.18 35.025 0.28 2.63 37.8 0.04 , 43.0
397 10.33 35.028 0.41 2.64 36.2 0.04 47.4
497 9.61 3l; .019 0.12 , -- -- -- --
597 8.99 3l;.009 0.~4 2.80 36. r; 0.03 60.9
697 8.41 34.991 0.75 2.81 39.9 0.03 68.4
797 7.86 34.975 0.81 2.85 36.2 0.03 75.0
897 7.35 34.960 0.91 2.89 39.0 0.05 81.1 "
997 6.89 34.944 1.07 2.91 35.6 0.02 8~.8
/'~
)'..
lllE JD 1L C lElI JD A '1 A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 77
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 19-IV-63
RELIABILITY OF DEPTH 1
LAT. 1"30 "0' N




PRI MARY PROD. .09
EXT. COEFF. (k)
RADIATION 443
ZOO PLAN KTON VOL.
IOSN STD. TOW 12.0
2g C /m ¡day
o.cal./cmYday
ml./m.2
02 P04 - P N03- N N02-N SiO"Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. %0 DEPTH
ml./1. . fL9A/1. fL9A/1. ¡.OA/1. fLOA/1. fLO/I. fLOC/LId, ,ugC/l.d.
1 28.83 32.842 4.58 . 0.07 1.3 0.01 9.3 1 0.05 3.4 27.9
21) 28.33 33.047 4.77 0.13 1.5 0.03 6.7 10 0.05 0.5 16.5
1)0 27.61 33.451 4.85 . 0.13 0.8 0.01 7. "3 20 0.06 2.0 24.9
75 26.06 34.176 2.79 ' 0.65 6.4 0.25 9.2 33 0.07 1.1 lk.8
100 21.93 34.470 1.10 · 1.51 24.9 0.06 19.3 66 0.06 1.4 18.1
121) 19.18 34.692 0.54 1.93 28.2 0.04 27.3
150 16.45 34.851 0.34 2.22 30.8 0.02 31.6
199 12.93 34.988 0.20 2.54 37.8 0.04 40.7
299 ll.21 35.024 0.42 2.59 37.0 0.07 45.3
399 10.35 35.030 0.46 2.63 38.7 0.03 51.1
Ji99 9.61 35.028 0.48 2.73 35.4 0.02 47.8
598 8.94 35.010 0.64 : 2.79 37.1 0.02 68.9
698 8.38 34.994 1.47 2.18 -- 0.07 86.8
798 7.92 34.977 0.83 2.24 -- 0.07 88.5
897 7.38 34.963 0.92 2.90 49.4 0.03 82.5






IlE 11 10 caE 11 JD A 'l A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 78
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE 19-IV-63










PRI MARY PROD. .07 9 C /m2/day
EXT. COEFF. (k) 0.07
RADIATION l.2 o.cal.lcmYday
ZOO PLAN KTON VOL.
IOSN STD. TOW 10.0 ml.lm.2
02
:
P04 - P N03- N N02-N Si O~Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml./1. fJ9A/1. fJ9A/1. ¡J9A/i. fJ9 A/I. fJ9/1. fJgC/l.d, fJgC/l'd.
1 29.64 33.307 4..1 ' 0.06 0.5 0.03 16.9 1 u 2.9 11.1
21) 28.91 33.461 4.77 · 0.08 u 0.01 10.0 10 o .oli 2.1 6.1
50 26.82 33.864 4.55, 0.16 0.1 0.03 12.9 20 0.03 2.1 7.0
75 26.50 34.139 4.36 0.17 0.1 0.01 15.2 33 0.01 0.6 5.7
100 22.78 34.653 0.74 : 1.59 18.9 0.13 27.8 66 0.12 u 6..3
125 19.31 34.780 0.24 ' 2.01 21.4 0.14 20.9
150 16.86 34.868 0.19 ¡ 2 .15 27.8 0.07 51.0
200 13.92 34.950 0.33 2.42 29.9 0.03 47.5
299 11.29
.35.027 0.31 2.59 31.7 0.03 47..
398 10.44 35.023 0.28 2.65 32.4 0.04 25.8
497 9.63 35.014 0.37 2.76 35.4 0.03 64.7
596 8.98 34.997 0.48 2.81 35.5 0.02 70.4
694 8.38 34.992 0.55 i 2.87 35.8 0.02 80.4
789 7.83 34.973 0.61 i 2.90 33.4 0.02 84.7
883 7.22 34.952 0.81 2.92 34.3 0.01 93.5










II lE 10 UJ ClED 10 A 'l A
u. S. PROGRAM IN BIOLOGY ~ INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 79 LAT. Jl °';8' N PRIMARY PROD. .12 29 C /m ¡dayCRUISE NO. 1 LONG. 91017' E EXT. COEFF. (k)VESSEL R/V ANTON 8 RUUN DEPTH 26 ';1 M RADIATION Jiii g.cal./cm.2dayDATE 19-IV-63 TIME 1920 brs ZOO PLANKTON VOLRELI ABILITY OF DEPTH 1 WIND IOSN STD. TOW 16.0 ml./m.2
,
02 ! P04 - P N03- N N02-N Si 03Si ChI. a INSITU Cl4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml./1. ¡ fLgA/1. fLgA/1. J.9A/I. fLgA/I. fLg/1, fLgC/l/d, ¡.gC/l.d,
1 29.62 32.360 4.08 , 0.03 0.2 0.02 3.5 1 0.02 3.8 1.7
2C; 27 .52 32.361 h.73 ! Oa07 0.6 Oa03 7.l. 10 O.O? , .h 0,250 26.53 33.177 4.67 0.13 u 0.02 3.0 20 0.03 0.9 0.775 26.38 33.947 4.41 0.23 0.1 0.02 1.5 33 0.05 1.8 u100 25.91 34.544 0.48 1.55 21.3 0.09 15.5 66 0.07 2.3 laC;124 20.02 34.770 0.13 2.05 23.9 0.06 25.2
JJi9 17.47 34.839 0.10 2.21 24.5 0.03 28.7
199 13.63 34.957 0.15 2.40 27.8 0.03 36.7
299 ll.39 35.017 0.32 2.55 30.0 o .oh ' 42.6
398 10.35 35.026 0.30 2.65 'B.h 0.03 h9.0
498 9.i;3 35.016 0.35 i 2.86 ':L.L o 03 60 2
597 8.85 35.001 0.42 2.73 32.1 0.04 65.6
697 8.29 34.972 0.49 2.85 31.7 0.02 73.0
797 7.70 - 0.64 2.91 32.11 o .Oh 79.9
897 7.09 34.949 0.72 2.95 33.0 0.02 89.1
997 6ai:6 "ll. . Q':i: Oa91 2.90 2Q .Q n.n? Q"l..R
,
l:
REDUCED DA 'J A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 80
CRUISE NO. 1
VESSEL R/V ANTON BRUUN!
DATE 20-IV-63










PRI MARY PROD. .15
EXT. COEFF. (k)
RADIATION J,ll
ZOO PLAN KTON VOL.
IOSN STD. TOW 12
2g C /m ¡day
g.cal./cmYday
ml./m.2
02 · p04 - P N03 - N N02-N SiO"Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. %0 DEPTHml./1. , j. 9 A/I. j.gA/ I. ¡;gA/1. J.9A/i. J.g/l. j.9C/l.d, j.9C/l.d,1 29.37 32.469 4.63 0.06 u 0.02 17.3 1 0.10 2.4 13.825 27.33 32.974 4.79 · 0.15 0.5 0.04 10.2 10 0.06 4.5 19.750 26.09 33.282 4.73 , 0.17 ' u 0.02 8.8 20 n.oJI ~ .1 18.875 25.96 33.858 3.95 0.11 1.1 0.21 o.L 1': i, 2 .~ 7.t;100 22.94 34.624 0.61 , 1.72 17.9 0.06 11.1 66 0.10 o ,~ L.6125 19.35 34.752 Q.28 2.08 24.0 0.08 26.1,
149 16.75 34.881 0.15 i 2.33 ~~.!" 0.06 25.9
199 13.91 ~Ji . Q~~ 0.24 2.~i: 29.6 0.01 ~? 0
-19 ii.45 35.022 0.33 : 2.69 30.6 0.03 , 19.9
398 10.47 35.027 0.40 · 2.83 32.0 0.04 ù4.2
b98 9.76 35.017 0.36 2.91 32.0 O.O~ ~3.6
598 8.99 15.012 0.h6 , 2.97 10.1 o 03 60.6697 8.36 34.996 0.51 3.04 ' 31.9 0.04 69.8
797 7.72 34.978 0.64 ' 3.14 33.5 0.07 7~.8
896 7.09 34.952 0.81 i 3.16 34.0 0.03 82.9
996 6.55 34.939 0.96 : 3.22 34.1 0.03 89.7
995 6.62 34.943 0.90 ' 3.22 33.5 0.02 ' 89.1,
n95 5.64 34.901 i 3.19 33.6 0.02 1011.33 r
1496 4.40 34.858 1.82 " 3.lh 32.3 0.01 ii6
1780 3.20 34.804 2.53 i 3.1h 1~.7 O.Oh 112
2073 2.56 34.766 2.97 ¡ 3.08 35.8 0.03 136





~ 1& II 1I CEIl II A 'l A
u. s. PROGiRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 81
CRUISE NO. i
VESSEL R/V ANTON BRUUN ¡DATE 20-iv-63










12 1m., 0620 dir
PRI MARY PROD. .16
EXT. COEFF. (k) 0.07
RADIATION 423
ZOO PLAN KTON VOL.
IOSN STD. TOW 12
2g C 1m Id ay
Q.cal./cmYday
ml.lm.2
02 P04 - P N03- N NOz-N SiO"Si ChI. a INSITU Cl4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml'/l. ¡ fLQA/1. fLQA/I. jJQ A/I. fLQ A/I. fLQ/1' fLgC/l/d, ¡igC/l.d.
1 29.t)t) 11.r;t)2 h.t)i' O.t) 1.h 1 rLn~ I, ,~ Ii.?
24 27.79 32.231 4.92 ' 0.6
.5.9 10 0.06 1..-: ~ .?
48 26..9 33.299 4.21 0.2 6.0 20 0.04
.5.4 6..5
72 23.82 34..22 0..0 , 20.7 16..5 11 0.06 1.2 10.0
9.5 21.08 34.74.5 0.12 26.3 2LL.1 66 0.21 1.0 1.4119 19.41
.3.778 0.21 i 24.0 23.4
143 17..9 34.819 0.18 L 27.1 33.1
191 ll.12 34.91)3 0.10 1r;.0 18.8 ,
286 11.51 31).015 0.22 r 17.2 r;2..4
382 10..6 3.5.026 0.24 · 39.1 1)2.6
477 9.82 3.5.021 0.26 12.1 62.6
572 9.07 1t) .008 0.28 34.;2 71. I)
668 8.46 34.991 0.43 39.3 66.4
763 7.94 34.974 o .tJ4 16..8 76.8
81)9 7.26 14.9l;1 0.74 i 19.1 8i:.6












~ 1& 11 1I C lED lI A '1 A
u. S. PROG:RAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 82
CRUISE NO. 1
VESSEL R/VANTON BRUUN:DATE 20-iv-61










1l kn., 2~2° dir
PRI MARY PROD. .13
EXT. COEFF. (k)
RADIATION 390
ZOO PLAN KTON VOL.
IOSN STD. TOW 2li




02 P04 - P N03 - N NOrN SiO;tSi Chi, a INSITU Cl4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTHml./1. . ¡.gA/1. ¡.OA/1. ¡.OA/1. ¡.OA/1. ¡.9/1' ¡.gC/l.d, ¡.9C/l.d.
1 29.08 31.691 4.53 : 0.03 U 0.02 6.0 1 0.01 1.9 ~.625 27.68 32.256 4.93 , 0.02 0.2 0.04 9.1 10 0.06 1.0 6.i,49 25.29 32.733 4.53 ' 0.11 0.1 0.03 7.1 20 0.0~ 2.6 7.0
74 25.66 33.881 2.58 ¡ 0.69 6.5 0.29 12.5 31 0.06 1.li 8.7
98 23.10 34.612 0.15 . 1.66 19.4 0.32 18.0 66 0.18 1.li li.9123 20.40 34.751 0.22 ¡ 1.93 19.6 0.04 28.0
:i 7 18.31 34.805 0.15 : 2.10 21.0 0.02 28.8
196 14. 38 34.912 0.21 : 2.36 21).li 0.02 19 6
29~ 11. ~9 1~.006 0.22 2.42 1li.2 0.01 li6.1
393 10.60 1~. 018 0.27 ' 2.61 1~. 7 0.02 ~li . 8
li91 9,.79 1~ 020 n.. ":n , 2.66 1n .? n_f)": hf).. t:
589 9.06 35.003 0.34 2.83 31.7 0.01 68.4
688 8.18 1li . 990 OJ,": : 2.70 10.~ n .n? 71.0
787 7.7h .,\. nt:t: 0_t:7 : ?91, ":h..": n . n? RJ, .n
887 7.15 34.948 0.75 2.94 33.6 0.01 92.3








~ lE ll UJ ClEli ll A 'l A
,
u. S. PROG'RAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 81
CRUISE NO. 1
VESSEL R/V ANTON BRUUN lDATE 21-IV-61










PRI MARY PROD. .27
EXT. COEFF. (k)
RADIATION
ZOO PLAN KTON VOL.
IOSN STD. TOW 8
2g C 1m Id ay
Q.cal./cm.2/day
ml./m.2
02 P04 -P N03- N N02-N Si 03Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTHml./1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/I. ¡.gC/l.d, ¡.gC/l.d.
1 28.66 32.210 4.491 0.04 0.2 0.02 10.1 1 0.06 4.7 6.8
2~ 28.71 12.h8~ h. 68 i o.oh 0.3 0.02 ~.~ 10 0.03 h.9 8.849 28.17 33.593 4.681 0.14 0.3 0.03 9.0 20 0.08 9.6 15.7
7h 26.0L 33.167 h.50' 0.1l u 0.02 0.5 33 o.oL 3.4 5.6
98 25' .40 34.137 1.89! 1.00 11.6 0.11) 10.1 66 0.06 O.S 10.8123 22 .26 34.682 O. ~6! 1.79 22.8 0.08 2S.3
1l7 19.91 ~JI.779 0.16: 1.98 2h.~ 0.04 26.1
196 1 i: . 9h 1h.896 i 2.30 10.i: 0.01 10.20.161 ,
295 11.92 35.007 0.17 2.58 31.5 0.03 42.6
393 10.72 35.02S 0.17 2.73 32.9 0.03 49.7 ,
un 9.90 35.022 0.21: 2.80 1i:.1 O.Oh C;7 . 8 .
5'89 9.17 35.008 0.31: 2.8C; 37.L o . Ou 67.7
688 8.41 34.997 0.47! 2.89 1h.h 0.03 70.1
788 7.81 34.972 0.70i 2.9h 17.7 006 82,5'
888 7.12 34.941) 0.7i: 2.91 12.0 0.06 89.6






II E 11 1t (oE 11 11 A '1 A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 8li
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DA TE 2l-iv -63










15 kn.. 2050 dir
PRI MARY PROD. .08
EXT. COEF'F. (k) 0.07
RADIATION 327
ZOO PLAN KTON VOL.
lOSN STD. TOW 8
2g C /m Id ay
g,cal'/cmYday
ml./m.2
02 1=04 - P N03- N N02-N SiO..Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. %0 DEPTH
ml'/i. fL!gA/i. fLOA/I. fLOA/i. ¡.OA/I. fLO/i. fLOC/LId, ¡. 0 C/I.d,
1 28.8li 1li.121 it.L8 :-- -- -- -- I o 0': " 0.9
39 28.73 34.107 4.50 P.14 1.6 0.06 2.9 10 0.03 1.1 8.8
58 28.28 34.275 4.90 .0.14 u 0.04 1.S 20 0.02 2.8 10.1
87 27.37 34.316 4.48 0.22 0.4 0.03 2.1 ii 0.08 1.0 8.8
III 26.86 ili .li91 4.09 . -- -- -- -- 66 o oj, 0.7 Q_?
130 25.38 34.732 2.61 .0.24 ll.3 0.17 7.6
1~9 21.67 i!..799 0.r;6 i.72 2S. i 0.08 1i:.Q
207 16.71 1li.877 O.lli 2.10 ii.O 0.11 28.6
10li 12.ll 11).006 0.19 ,2.41 33.7 0.111 8C;.li?
liDO 10.8li 1C;.02': o 12 i2.s8 1,1,,: 0_1), ),1, 8
1,97 10.08 11).028 0.17 : -- -- -- --
i:9i iC;.016 o .'n :2-60 C;6.9
,
9.12 18.8 o 08
690 8.61 34.99i: 0.31) 2.64 35".5" O.OC; 6i.1
786 8.06 3).1.984 0.54 ,2.69 36.4 0.07 66.6
881 7.!i6 1h.961 o .C;8 2.90 i7.8 o 01, 7':.i:
979 6.87 34.948 0.83
9'70 6.88 34.948 0.76
ii64 5.82 34.903 1.21 .
14s6 4.45 34.85t: 1.69 ¡
1751 3.18 34.797 2.29
-T






~ lE)D 1U (: lED )D A 'l A
u. S. PROGR~M IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION ,NO. 85
CRUI SE NO. 1
VESSEL R/V ANTON BRUUN
DATE 22-IV-63










PR\ MARY PROD. .18 9 C /m2/day
EXT. COEFF. (k)
RADIATION 29i: o.cal./cmYday
ZOO PLAN KTON VOL.
IOSN STD. TOW 10 ml.lm.2
,
02 P04 - P N03- N N02-N SiO"Si Chi, a INSITU CI4 Cf4-IOOOfeDEPTH TEMP, SAL. 0/00 DEPTHml'/l. lJOA/1. ¡iOA/ i. ¡.OA/i. ¡iO AlL. ¡io/l. ¡i9C/Lld, ¡i9C/f.d,
1 28.03 33.986 4. 1)4 0.12 u 0.01 ":.7 1 0.1)1 ":.7 19_824 28.33 33.221 4.59 0.16 0.2 0.02 3.5 10 0.45 4.2 3.049 25.90 33.763 4.23 .0.24 1.1 0.10 4.5 20 0.01 4.4 1.871 26.76 34.513 4.14 0.35 2.0 0.27 t;.i: 33 0.05 2.6 8.197 23.15 3Li.844 1.29 1.44 21.6 0.08 17.2 66 0.13 1.0 3.0121 20 . 37 34.913 0.82 ,1.77 32.5 0.03 20.2
146 17.72 34.858 0.15 .2.19 3n: ~ O~O": '8. ~
194 14.93 34.937 0.13 ' 2.~1 35.2 0.02 1i:..2
291 11.50 35.033 0.18 2.63 38.9 0.03 44.8
388 10.63 35.039 0.14 ' 2.71 40.8 0.03 51.1
486 9.99 35.039 0.19 2.76 18.6 0.01 i:6.h
t:8)1 9.21 ":t:.02t; 0,":0 2 8), .), ,i: n,n. f."0 
683 8.1)8 35.008 0.":6 2.91 ":9.2 0.0": 71.8
781 8.09 34.988 0.L2 2.96 ":9.i: 0.02 77.8
880 7.39 34.966 0.62 ¡ 2.98 ho.o non, 8~-i:








II 1& JD 1l C 1& II JI A 'l A.
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 86
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE 22-IV-63













ZOO PLAN KTON VOL.
IOSN STD. TOW




02 P04 - P N03- N N02-N Si 03 Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. ¡.gA/1. ¡.VA/ i. f-VA/1. ¡.o A/I. ¡.g/I, ¡.gC/l.d, ¡.gC/l.d,
1 28.25 33.123 h.60 0.03 0.3 0.04 h.o 1 O.hi 0.9 50.1
23 27.35 33.717 h.58 0.13 0.1 0.06 h.2 6 0.39 15.1 7h.i
47 23.66 3h .417 1.40 1.11 16.1 0.31 15.5 12 0.23 8.h hl.9
70 18. ?1 1h.8E)0 0.28 1.99 28. i o. oh 30.9 19 0.h1 9.8 7.E)
9li 16.81 ih.890 0.20 2.11 11.6 0.03 33.4 39 0.33 u '32.7
117 i ~. 19 ill. 91t; 0.21 2.2E) 29.1 0.0'3 37 1
Jlil 14.05 3h.967 0.17 2.39 31.2 0.03 39.2
188 12.51 35.012 0.25 2.52 36.8 0.02 40.3
284 ll.09 3E) .038 0.19 2.1J9 36.1 0.02 h8.9
380 10.27 35.032 0.26 2.73 17.8 O.OE) E)3.7
h78 9.50 35.029 0.33 2.79 39.5 0.03 58.9
E)76 8~82 3~.01h 0.lt2 2.79 li.~ 0.0'3 6°.1
675 8.26 34.997 0.h8 2.89 39.7 0.01 76.0
775 ,7.60 3h.977 0.63 2.9h hl.3 0.02 83.7
871) 6.9.1. 34.957 0.90 2.83 40.6 a 01 --




IllElQ lU ClEll II A '1 A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEt;N PROGRAM
STATION NO. 87
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 22-IV-63






?nO i i:, lJ
870 i:i l F,
80 l'f
16h i) hrs
ii kn_, iRSo n;~




IOSN STD. TOW 72
2g C 1m ¡day
g.c al.lc m.2day
ml.lm.2
02 P04 - P N03- N N02-N Si O~ Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTHml./1. p.OA/1. p.OA/i. ¡iOA/1. p.O A/I. p.g/I, p.gC/l/d, p.gC/!Jd,
1 27 .92 '1'1.'186 ), .78 0.11 1 .I, eLm , R" , n. ~7 J, .R 7f..710 27.67 33.392 h.8h -- -- -- -- 6 0.29 l1 . 6 i:i:. i
21) 27 .34 33.681 h.63 0.15 1.1 0.03 3.1 12 O;.lii 18,r; ii:O 2
3~ 26.h6 34.084 4.16 0.27 1.6 0.27 1).8 19 0.).10 12.7 --













~ ElI 10 (cED D A 1l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 88
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 28-IV-63










PRI MARY PROD. J.i:~




2g C /m /day
g.cal./cmYday
ml.lm.2
02 P04 - P N03 - N N02-N SiO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP, SAL. %0 DEPTHml.1. !-OA/1. !-OA/1. ¡.O A/I. !-OA/1. !-O/I, !-OC/Lld !-9C/l.d,
1 28 .19 34.285 4.52 0.21 1.4 0.13 5.5 1 0.62 169.7 325.1)5 28.18 34.280 4.43 0.24 0.9 0.08 4.9 5 0.66 112.2 167.810 -- 34.332 4.37 0.29 2.2 0.16 4.7 9 0.65 111.3 345.915 27 .20 34.385 3.78 0.39 4.5 0.26 6.9 15 0.71) 62.5 284.0




llIE lI 10 CIEII II A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 89 LAT. 170 3~1 N PRIMARY PROD. .11 2g C /m ¡dayCRUISE NO. 1 LONG. 830 25' E EXT. COEFF. (k) 0.07VESSEL R/V ANTON 8 RUUN DEPTH 67 H RADIATION 495 Q.cal.lcmYdayDATE 28-IV-63 TIME 1107 hrs ZOO PLAN KTON VOL.RELI ABILITY OF DEPTH 1 WIND IOSN STD. TOW ml.lm.2
02 P04 - P N03- N N02-N Si 03 SI ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/1. /-oA/I. /-OA/I. ¡i 0 A/I. /-OA/I. ¡.O/I, /-gC/l/d, /-gC/l.d,
1 28.80 31.91li 4.li8 0.1' 0.8 u 7.': i n~()i: ?..)i
10 28 .71 33.938 4.48 -- -- -- -- 10 0.07 2.220 28.58
.3.189 4.55 0.16 0.4 tr 2.1 20 O.oh ':.L
30 27 .15 34.022 4.62 0.17 u u 2.7 33 0.09 1.8
40 26.71 34.072 4.42 0.19 0.6 0.02 3.1 66 0.31 u
50 25 .96 3h.231 3.05 0.53 6.9 0.30 6.5
60 24.40
.3 .719 1.86 1.10 15.6 0.h2 lL.7
C)
II Eii 1t CEii 10 A 'l A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 90 LAT. 17° 29l N PRI MARY PROD. 29 C /m /dayCRUISE NO. 1 LONG. 8ìo 27l E EXT. COEFF. (k)VESSEL R/V ANTON 8 RUUN DEPTH 861" RADIATION ),1'1 Q.cal./cmYdayDATE 28-IV-63 TIME 131)1 hrs ZOO PLAN KTON VOLRELIABILITY OF DEPTH 1 WIND IOSN STD. TOW 4 ml./m.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP, SAL. %0 DEPTHml./1. ¡.OA/1' ¡.OA/1. ¡.OA/I. ¡.OA/1. ¡.o/l. ¡.OC/Lld, ¡.9C/l.d,
1 28.96 33.388 4.51 o . :i 0.5 0.01 2.3 1 0.01 -- ), 1
10 28.93 33.975 4.57 0.13 0.4 0.01 4.0 10 0.0t; -- ì.t;
25 27.97 33.988 4.57 0.16 0.1 0.01 2.9 20 o .oli -- ì.8
35 28.09 34.264 4.63 0.17 0.4 u 2.h ì': 0.0l -- )1_7
49 26.83 34.353 3.95 0.29 0.2 0.16 2.9 66 -- -- i.i:
59 25.65 34..2ll 2.74 0.75 10.t; 0.62 7.6
-' ,-~.,






111& II 10 C 1& 11 11 A 'l A










PRI MARY PROD. .17
EXT. COEFF. (k)
RADIATION '1111
ZOO PLAN KTON VOL.
IOSN STD. TOW 18
2g C /m ¡day
STATION NO. 91
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DA T E 28-iv -6 '3
RELIABILITY OF DEPTH 1
g.cal.lcmYday
ml.lm.2
02 P04 - P NO! - N N02-N SiO,\Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP, SAL. %0 DEPTHml.l. fJg A/I. fJgA/ I. flgA/1' fJg A/I. fJg/1, fJgC/l.d, fJgC/l.d,
1 28.82 3h .l4 h.54 0.12 u 0.01 1).9 1 u 2.6 0.9
21) 28.35 34. III 4.63 0.15 0.3 0.02 5.5 10 0.04 1.9 u
1.0 ?R 2~ ..1 "n'" Ii ,~7 (L i ~ () .i " ~_R ?n n,n": ?": "
66 27.00 34.273 4.29 0.23 0.2 0.04 8.8 33 O.O~ 2.9 u
88 21.h6 111.70i; 0.79 1.116 20.7 0.08 17,1 66 o 28 2.7 "
111 20.8'3 34.808 0.28 1.84 23.9 0.05 2S . I)
117 17.51 34.910 0.-36 2.01 27.6 0.03 28.7
196 13.92 '34.988 0.30 2.30 'B.2 0.02 '37.2
295 11.58 35.042 0.26 2.57 36.1 0.02 43.3
1Q1 10. '3li 1~.01C: 0.29 2.i;8 '37.2 o Oc:' ~1,11
491 .9.61 35.027 0.2i; 2.7'3 34.2 0.02 63.0
1)89 8.83 ;i:.02; O.hO 2.7), ;6.7 0.0; 70.li
687 ,8.22 1~.OOO O.it c: 2 8~ ;8.9 0.01 76,9
786 7.58 ':li.981 0.1:9 2.88 ;9.8 0.02' 81.9
88h 7.04 11,.9C:0 0.7li 2.8i: ;8.8 001 91.9




IllE 11 1t ~lE II 11 A 'l A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 92
CRUI SE NO. 1
VESSEL R/V ANTON BRUUN
DATE 29-TV-6:=













ZOO PLAN KTON VOL.
IOSN STD. TOW 12
2g C /m ¡day
g.cal./cmYday
ml.lm.2
02 P04 - P N03- N N02-N Si 03Si Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. fLgA/1. fLgA/1' fLOA/1. fLOA/1. fLO/I. fLOC/LId, fLOC/l.d,
1 29.11 33.744 4.60 0.12 0.1 0.01 2.7 1 u 1.5 1.7
24 28.2'3 '3'3.701 h . 6h 0.12 0.6 0.04 4.4 10 u 1.1 1.3
li9 25.96 33.23li li .71 0.11 u 0.01 2.4 20 0.01 O.li u
73 26.16 33.929 4.20 0.23 0.9 0.16 2.7 33 O.oli 2.0 0.1
97 22.33 3li.66li 0.56 1.60 2li.7 0.02 18.8 66 0.07 0.7 u
122 20.36 3li.804 0.26 1.85 25.3 0.07 20.9
146 18.11 34.839 0.29 1.99 23.3 0.03 26.8
194 1l.8'3 '3h.939 0.17 2.29 28.2 0.07 36.1
292 11.69 35.030 0.16 2.48 31.3 0.03 44.5
':89 10.1)6 '3!).0'31 o 20 2 .~i ':9. !) 0.02 !)1.7
h87 9.85 35.025 0.26 2 .6h 38 . S' 0.10 59.1
585 9.10 35.014 0.32 2.73 '31). '3 O.oh 63.9
684 8 .h 7 34.994 0.46 2.79 31.8 0.03 72.2
784 7.83 3li.981 0.62 2.79 38.'3 0.06 81.2
88h 7.27 ':h ,962 0.76 2.82 lin .I, 0.07 86 8
98h 6.69 ':l, .q),': 0.89 2 8h 41. '3 0.01 9h.0
..U
II 1& II 1I C 1& lI II A 'l A












EXT. COEFF. (k) o~oR
RADIATION h72
ZOO PLAN KTON VOL.
IOSN STD. TOW 10










02 P04 - P N03- N N02-N SiO..Si ChI. Q INSITU CI4 C14_1000fcDEPTH TEMP. SAL. %0 DEPTH
ml'/l. ¡.gA/1. ¡.gA/1. ¡.OA/1. ¡.gA/I, ¡.o/1. ¡.OC/Lld, ¡.gC/l.d,
1 29.33 33.132 4.62 -- 0.8 0.04 4.4 1 0.17 4.0 3.2
2c; 28.27 'B.122 4.82 0.11 0.8 0.10 6.8 9 0.12 1.8 )'. i
50 27 .50 33.722 4.80 0.14 i.5 0.07 he7 19 0.07 3.7 3.8
7h 26.1c; 31.612 4.46 0.20 1.1 0.04 '3.2 11 o .Oh 2.0 1.1
99 2c; . 2l ' '3h. '309 1.77 1.0JI It:.t: 0.13 10.2 62 u )1.8 1.8
12h 20.cn ili .786 0.19 , .8C: 26.9 0.07 2':.l.
149 18.60 34.830 O.Zl 2.03 30.0 0.05 27.1
199 14.42 34.9~3 0.22 2.29 14.3 0.22 17.2
298 11.18 1~.O11 0.'37 2.t;i '3 .2 0.18 ht;.2
'397 10 .h '3 '3~.0'31 O. '30 2.67 18.9 0.01 r;i.7
497 9.71 35.028 0.25 2.74 40.3 0.04 60.8
596 9.01 35.023 0.54 2.76 39.4 0.02 64.6
695 8.32 34.996 0.54 2.85 40.1 0.06 75.3
794 7.60 34.977 0.68 2.87 40.8 0.03 82.7 ,
89h 6.07 il, ,0C:0 0.76 2,Qn ) ,1 .li 0.07 88. i
994 6.35 34.928 1.02 2.90 40.8 0.04 99.3
/"\o
IllE 11 1U CDlE 11 11 A 'l A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 94
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 29-iv-6"3














IOSN STD. TOW 20
2g C 1m ¡day
g.cal./cmYday
ml.lm.2
02 P04 - P N03- N N02-N SiO..Si ChI. a INSITU CI4 CI4_IOOOfcDEPTH TEMP. SAL. 0/00 DEPTH
ml.ll. fLgA/1. fL9A/ i. fJ9 A/I. fLgA/1. fLg/1. fLgC/l.d, fLgC/l.d,
1 30.32 33.945 4.68 0.01 0.3 0.01 2.1 1 0.14 3.2 3.7
25 28.52 33.033 5.02 0.05 0.5 0.01 1.8 9 0.16 1.4 8.9
50 -- 33.280 4.87 0.10 0.5 0.01 1.7 19 0.06 i.2 8.0
75 26.43 33.759 4.41 0.18 0.5 0.01 0.9 "31 0.06 2.11 1.7
lOa 25.37 34.338 1.78 1.02 TI.5 0.25 7.6 62- 0.015 1..0 2.0
125 21.89 34.735 O.hi 1.75 18.3 0.05 17.2
150 18.59 34.826 O.le 2.05 24.6 0.04 26.0
200 14.57 34.945 0.14 2.35 26.1 0.02 "315.1
299 11.55 35.046 0.39 2.1.,6 39.1 0.02, 390,8
399 10.36 35.029 0.28 2.65 31.7 0.02 51.7
499 9.62 35.024 0.21) 2.76 28.1 0.01 t;7.0
599 8.76 35.008 0.34 2.76 29.1 0.01 66.8
6°9 8.18 "3li.992 O.li I). 2.8t; 27.9 . 0.02 72.li
798 7.48 34.972 0.60 2.8i) 11.7 0.02 82 _ C)
898 6077 34.945 0.80 2.86 32.7 0.01 90.4
998 6.16 34.922 1.07 2.86 29.6 0.01 96. I)
.
'~
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 91)
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 30-IV-63










PRI MARY PROD. .21
EXT. COEFF. (k)
RADIATION 1.8
ZOO PLAN KTON VOL.
IOSN STD. TOW 12
2g C 1m ¡day
g.cal'icmYday
ml.lm.2
02 P04 - P NO! - N N02-N SiO"Si Chi, C INSITU CI4 C14_1000fcDEPTH TEMP. SAL, %0 DEPTH
ml./1. fLOA/1. fLOA/1. ¡.oA/1. fLOA/1. ¡.o/1. fLOC/l.d, ¡.OC/l'd.
1 30.08 33.874 4.65 0.07 0.2 u 7.8 1 O.lL, ~.6 4.7
23 28.9), ':n.996 JI.8~ 0.10 0.2 0.02 11.9 9 n.?1 6.2 ?.1
45 26.34 33.361 4.80 0.16 u 0.01 6.3 19 0.11 I). ~ 2.l:
68 26.06 33.863 4.17 0.31 O.~ 0.06 7.3 i1 a .oh 2 8 0.9
90 22.74 34.659 0.62 1.65 23.1 0.12 17.4 62 0.19 11 u113 19.58 34.776 0.19 2.00 19.4 0.01) 21.8
135 17.53 34.852 0.19 2.17 ?6z5 0.07 ':2.6
181 14.68 34.929 0.16 2.43 31.7 0.06 39.8
271 11.43 35.016 0.28 2.57 34.4 0.06 51.6
361 10.61 35.028 0.23 2.51 36.6 0.08 54.1
41)2 9.81 ii:.031 o. i8 2.62 33.6 0.1~ i:li.1
542 9.12 35.013 0.31 2.69 ~6 0 0.07 76.0
634 8.43 35.000 0.47 2.8Q 37.2 0.07 82.4
729 7.79 ':h .983 0.60 2.79 ':R .7 n 409 RR ,7
-r i5. 7 11 ':), ,9t;t; 0.81 2 ,MI, ':7.? () ,n7 90.i:






lllE JD 1U (C lE II JD A 'l A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 96
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE 30-IV-63










PRI MARY PROD. .1l
EXT. COEFF. (k) .08
RADIATION li73
ZOO PLAN KTON VOL.
IOSN STD. TOW 16
2g C 1m ¡day
c;.cal./cmYday
ml.lm.2
02 P04 - P N03- N N02-N Si 0.. Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml./l. ¡. 0 A/I. ¡.OA/ I. fLOA/1. ¡.O A/I, f-O/1. ¡.oC/Lld, ¡.OC/l.d.
1 -- 33.964 4.67 0.01 0.3 0.03 4.~ 1 0.12 2.8 7.6
2t; 28.01 3~.089 t;.26 0.06 o .li O.os i,.i: q o_oi: " i_O
50 33.468 4.72 0.12 0.2 0.02 2.6 , 19 0.08 i .t; 11.9--
74 26.10 34.066 3.80 0.34 2.0 0.40 li.l i1 nn2 i .1) n,l,
99 22.26 34.693 0.43 1.69 20.6 0.06 19.8 62 O.LL 1.2 0.7
12li 18.82
-: .8 3li 0.25 2.02 2L .2 o .Oli 2i:.7
149 16.78 34.878 0.23 2.16 24.8 0.03 31.9
198 13.Lo 3li.978 0.22 2.41 28.5 0.05 ~8. 7
297 11.11 35.027 0.23 2.58 26.4 0.06 47.0
397 10.17 35.031 0.31 2.65 29.S 0.01 S2.2
496 9.51 35.020 0.37 2.71 34.8 0.03 58.6
595 8.76 35.002 0.44 2.79 30.S 0.0': 67.2
694 8.07 34.985 0.56 2.8': 10.0 0.02 7li.i:
794 7.45 34.971 0.73 2.84 30.4 0.02 8.3. t;
894 6.92 34.952 0.89 2.87 17.7 0.02 90.0
994 6.41 34.9':2 1.03 2.87 ':0.9 o 02 96Ji
!"o
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCE~N PROGRAM
STATION NO. 97
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE i-V-63










PRI MARY PROD. .32
EXT. COEFF. (k)
RADIATION L.1?
ZOO PLAN KTON VOL.
IOSN STD. TOW lii
2
9 C 1m ¡day
g.cal'icmYday
ml.lm.2
02 P04 - P N03 - N N02-N SiO..Si ChI. a INSITU CI4 C14_1000 fcDEPTH TEMP. SAL. %0 DEPTHml.l. ¡.gA/I. ¡.oA/I. ¡.OA/I. ¡.OA/1. ¡.O/1' ¡.gC/l.d, ¡.gC/I./d.
1 29 . 98 31.048 4.56 u 0.9 0.02 1.1 1 0.11 7.2 2./1
2r; 28.88 11.981) i).49 0.01 0.1 0.01 ~ 2 t) onl. 8.i: ~ 2
i:O --
~~.299 )1.76 0.08 1.8 u ':.2 1q 0.12 R.7 ~.ll
74 26.02 33.934 3.94 0.28 1.5 0.37 6.1 11 O.O~ i:.1 u
99 23.51 34.619 0.52 1.58 23.1 0.06 15.4 62 0.08 0.L. u
124 20.27 34.819 0.12 1.91 28.1 0.01 22.11
149 17.47 34.868 0.29 2.10 34.4 0.03 28.9
198 14.32 34.956 0.28 2.36 33.0 0.02 36.1
297 11.67 35.055 0.40 2.46 44.2 0.01 40.7
400 10.ll 35.038 0.26 2.62 43.9 0.02 1)0.6
500 9.74 3.S .030 0.34 2.71 14.4 tr 1)8.1
600 8.95 35.018 0.35 2.80 44.1 0.02 67.7
700 8.23 34.998 0.58 2.80 4'2.2' 0.02 75.6
800 7.63 34.976 0.74 2.83 43.2 0.02 80.6
900 7.00 3L..959 0.81 2.89 38.3 u 88.2
1000 6.43 34.934 1.00 2.86 36.3 0.01 95.5
1199 5.43 34.905 1.91 2.81 18.8 tr 10L.
1499 4.21 34.857 1.90 2.76 40.6 u 122
1798 3.04 34.814 2.4,5 2.57 45.1 0.02 1':':
2097 2.50 34.782 2.83 2.53 40.7 0.02 142
2397 2.14 34.764 2.92 2.49 39.7 0.01 147
11)2 i2796 1.83 34.750 3.18 2.48 41.2 0.02
1096 1. r;r; Th.710 1.h6 2.I,i: 1,1.2 0.02 1 i:ii
r""o ,--..",\''-
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U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 98
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE I-V-63











EXT. COEFF. (k) 008
RADIATION h":2
ZOO PLAN KTON VOL.
IOSN STD. TOW
2g C 1m ¡day
Clcal./cmYday
8 ml./m.2
02 P04 - P N03- N N02-N Si O~ Si ChI. a INSITU CI4 C14_1000fcDEPTH TEMP, SAL, %0 DEPTH
ml./1. fLgA/1. fLgA/1' fLgA/1' fLgA/1' fL9/1, fLgC/l.d, fLgC/l.d,
1 29.i:S 'i''L19i; h.L8 O-Ol, 0.7 u 1 0.02 1.~ 1- ,
2J, 29, ':0 ':': ,i;71 J,i;8 0.08 0.1' o 07 9 O.O~ 2.6 o. ~
h9 -- ':': 266 h.79 0.10 o .Ji 0.02 18 u 2.0 u
7~ 2i;.86 ~i.hi:i h.i:8 O.lh 0.7 0.02 29 u 0.9 u
98 26.12 33.963 3.92 0.31 1.9 0.24 S8 0.02 u u
122 22.91 34.696 0.S3 1.68 21.3 0.07
146 20.16 34.910 0.83 1.74 2h.2 0.03
196 ii:.90 ih.91)2 0038 2.18 28.7 0.03
294 11.61 3S.026 0.12 2.56 35.6 0.02
392 10.4S 35.037 0.25 2.61 37.8 0.02
492 9.72 35.032 0.30 2.73 34.9 0.03
591 8.97 35.016 0.36 2.79 37.8 0.04
691 8.29 i4.998 0.1;1 2.86 il).9 tr
791 7.66 ili.978 0.6C; 2.81 i9.J, O.aLi
891 7.06 ':4.960 0.80 2.86 ':8.J1 0.09
99' 6.i;i; ':Ji.9JI2 O,QI. 2-89 ':7 6 O.OJi
r)
'- ',,
II Eii 1I CEii ll A '1 A
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IOSN STD. TOW 8
2g C /m ¡daySTATION NO. 99CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE I-V-63
RELIABILITY OF DEPTH 1
g.cal./cmYday ,
ml./m.2
02 P04 - P N03- N N02-N SiO"Si ChI. a INSITU Cl4 Cf4-IOOOteDEPTH TEMP. SAL. 0/00 DEPTH
ml./1. /-OA/I. /-OA/ I. ¡.OA/1. /-O A/I, /-g/I. /-gC/l'd /-gC/l'd.
1 29.79 34.193 4..56 0.09 o. "i n.ri~ i 8 1 " fi.2 2-~
2c; 29. "i2 ,h.218 h.70 0.11, O. "i 0.02 1 ,i: 0 n_Cìi: I, ,7 () .Q
49 -- 34.332 4.98 0.12 O.c; 0.02 1.0 18 u 6.1 0.2
74 27.78 34..56c; 4.57 0.20 O. '3 0.02 1,0 29 0.0, ,.1 u
99 27.57 34.827 4.28 0.23 u 0.02 0.9 58 u 0.9 u
12"i 2h.9i: ih.8hO 2. "i7 o.n 12 0 0.07 7.0
'118 22.67 '3li . 90li 1.2li 1.h2 19.9 0.06 12 0
197 18.6" iJi.oli9 0.i:8 1.80 26.li O.Oi 21 2
296 13.57 3li .999 0.28 2.36 32.7 0.02, 36.1
395 11.30 35.063 0.40 2.36 34.2 0.02 i9. ,
494 10.12 3.5.039 0.20 2.64 36.0 0.02 i:3.6
592 9.28 35.01.5 0.34 2.71 37.7 0.03 61.2
691 8.i;i: ii:.OOi o .lii 2.70 i8.7 O.m 70.11
790 7.87 34.986 0.t:6 2.81 i9.0 0.02 70. C;
890 7..ir: 34.961 0.8c; 2. C;9 "i7.11 o oC; 8C;.i:
990 6.62 ili.9hli 009li 2.81 i8 2 002 90.6
0\''.
II IE 10 10 (c IE II 10 A 'l A










PRI MARY PROD. .11
EXT. COEFF. (k) .08
RADIATION li12
ZOO PLAN KTON VOL.
IOSN STD. TOW 10
29 C /m /daySTATiON NO. 101CRUISE NO. i
VESSEL R/V ANTON BRUUNDATE 2-v-63
RELI ABILITY OF DEPTH 1
o.cal./cmYday
ml.lm.2
02 P04 - P N03 - N NOz"'N SiO"Si ChI. Q INSITU Cl4 C14_1000fcDEPTH TEMP, SAL. %0 DEPTH
ml./1. ¡.OA/I. ¡.OA/I. flOA/i. ¡.OA/I. ¡.olL. ¡.gC/l.d, ¡.gC/l.d,
, ':0 lii: ':? 28' )IAi:7 -- -- n(ì ':,R i n,in ? .7 t:.l.
25 27.88 33.414 5.36 0.06 1.2 0.03 4.1 9 0.09 5.7 5.4
50 28.68 34. 3~S' 4.70 0.07 u 0.02 2.7 18 o 01 , .0 ':_ ':
75 27.72 34.307 4.69 0.16 1.0 0.0'3 h.i 20 Oa '30 OaS' 2 0
100 27.44 34.456 4.54 0.17 0.9 0.01 2.9 58 0.03 0.2 0.1
125 26.45 3li.578 3.33 0.1+8 2.r) 0.69 i:.i
150 23.92 34.869 1.99 1.12 16.8 0.07 12.h
200 19.69 34.9li2 0.65 1.71 24.8 0.03 22.3
300 13.76 35.010 0.40 2.20 35.6 0.04 3li .6
400 11.35 35.043 0.18 2.40 39.8 0.03 4li.o
500 10.36 35.043 0.30 2.56 37.8 0.03 1)1.1
600 9.52 35.033 0.39 2.64 39.8 0.03 58.5
700 8.75 3r).01S' o. '36 2.76 li3.i) Oa02 69,S'
800 8.04 34.993 0.56 2'.76 43.2 0.02 77.9
900 7.31 34.969 0.79 2.81 li2.i: 0.02 8h.i:
1000 6.74 34.949 0.93 2.81 41.7 0.02 90.9
,
()''-
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u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 10?
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE ~-V-63










PRI MARY PROD. .10
EXT. COEFF. (k)
RADIATION h2h
ZOO PLAN KTON VOL.
IOSN STD. TOW 6
2g C /m ¡day
g.cal.lcmYday
ml./m.2
02 P04 - P N03- N N02-N 5¡ 03 Si C hi, a INSITU CI4 C14_1000fc 'DEPTH TEMP. SAL. %0 DEPTHml'/1. fLgA/1. fLgA/1. ¡.gA/1. fLgA/1. fLg/l, fLgC/l.d, fLgC/l.d,
1 29.99 '3'3.81i; h.61 0.1)1 1. ~ 0.06 6 !i 1 u 2,', " .R24 29.95 33.972 4.59 0.13 0.6 0.04 6.5 9 u u 0.8
48 29.05 34.198 4.88 0.16 0.7 0.03 5.0 18 u u u
72 28.1i? 34. i?'36 4.72 0.16 0.8 0.01 t;,,~ 29 o . oh '3.0 u
96 26.94 34.5n 4.12 0.32 2.2 0.05 6.9
~8 0.06 2.0 u120 23.85 34.614 2.22 1.05 13.1 0.01 14.514 21.11 34.906 0.83 1.61 23.7 0.04 20.0
191 16.22 34.959 0.34 2.08 28.2 0.03 30.8
287 12.35 35.031 0.31 2.39 'n.2 0.0'3 ho.6
383 10.99 35.043 0.24 2. t;'3 39.9 0.02 h7.1
li79 10.21 ~i:.Oli3 0.27 2.6), 2q .7 O.O': i:': .0
574 9.49 ~t; .030 0.17 2.72 0.02 t;8.6
671 8.76 '3~.01~ 0.43 2.80 0.02 68.1,
768 8 .05 34.994 0.63 2.81 0.01 76.4
867 7.47 34.971 0.81 2.84 0.02 84.0
966 6.88 34.955 0.94 2.89 0.01 91.6
,
ollIE 10 UJ C IE 10 II A 'l A
U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 103
CRUISE NO. ~ 1
VESSEL R/V ANTON BRUUNDATE 3-v-63










PRI MARY PROD. .18
EXT. COEFF. (k)
RADIATION II?J1
ZOO PLAN KTON VOL.




02 P04 - P N03- N N02-N SiO..Si ChI. 0 INSITU CI4 CI4_IOOOfcDEPTH TEMP, SAL. %0 DEPTH
ml.l. f-gA/I. f-9A/ I. ¡.9A/i. f-9A/1. f-9/1. f-gC/l.d, f-gC/l.d,
1 29.83 33.~91 li.1)8 0.11 0.9 0.03 1 o oli t:.7
24 29.80 33.569 4.66 0.10 1.1 0.01 9 0.02 2.0
48 27.84 33.663 4.92 0.06 u 0.02 18 u 5.9
72 27.15 3'.i.309 4.62 0.27 0.6 0.07 29 0.04 3.4
97 25.44 34.585 2.96 0.70 6.7 0.31 58 0.05 0.8
121 23.25 34.688 2.00 1.14 12.7 0.27
145 19.38 34.888 0.84 1.42 20.3 0.02
226 12.58 35.047 0.53 2.08 27.2 0.14
261 11.69 35.048 0.37 2.42 29.3 0.25




IllE II 1t OlE JI 11 A '1 A
u. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 10h LAT. 130 ll' N PRIMARY PROD. 2g C 1m ¡day
CRUISE NO. 1 LONG, 80° '32' E EXT. COEFF. (k) .08
VESSEL H/V ANTON B HUUN DEPTH SL, M RADIATION ClC a LIe mYd ay
DATE 3-v-63 TIME i oo/Í li'T!' ZOOPLANKTON VOL.
RELI ABILITY OF DEPTH 1 WIND IOSN STD. TOW ml./m.2
02 P04 - P N03- N N02-N SiO..Si Chi, a INSITU CI4 C14_100OfcDEPTH TEMP, SAL. %0 DEPTH
ml.!1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/I. ¡.gC/l.d, ¡.gC/l.d.
1 a3 .8t; 1h.126 h.iJi 0.17 2.0 0.02 1 0.19 -- 12.h
in 28.i:2 -:li _ -:i:2 h .i:i 0.1e: 0.6 O.OQ 9 0.27 -- 1li.l
2e: 27.l-1 1h.h27 h.11 0-27 o .-: 0.08 18 0.10 -- 28.i:
1h 26.e:7 -:h. e:Ol 3.73 O.hO 2.9 0.61 29 O.lt; -- 1t;.7
49 25.66 34.553 2.76 0.64 8.6 1.64 58 0.50 -- 3.0
iJ9 23.52 3l..691 2.18 1.04 11.0 0.77
69 23.07 34.725 1.95 1.75 11.9 0.60
~: )"'
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U. S. PROGRAM IN BIOLOGY- INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 100
CRUISE NO. 1
VESSEL R/V ANTON BRUUNDATE 2-v-6~










PRI MARY PROD. .17
EXT. COEFF. (k)
RADIATION lùi~
ZOO PLAN KTON VOL.
IOSN STD. TOW 8
2g C 1m ¡day
o.cal./cmYday
ml.lm.2
02 P04 - P N03- N N02-N SiO;oSi Chi, a INSITU CI4 C14_1000fcDEPTH TEMP. SAL. 0/00 DEPTH
ml'/l. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.gA/1. ¡.g/I. ¡.gC/l.d, ¡.gC/l.d,
1 29.60 ':". ':79 h.69 0.09 O.OJ, 1).1 , O.O~ , .0 ':_Ii
21 29.56 3h.380 h.60 0.08 0-01, 7,.0 q n n'; 1,7 ? ?h3 28.6h 34.286 h.92 0.08 0.02 0.9 19 n .n), ?t. R ';
6h 27 .98 3h.326 h.78 0.10 0.02 1.8 29 u 2.8 2.0
8E) 27.69 3h.568 h.37 0.14 0.02 1.8 58 u u 0.9
106 27 . ~8 ':Jl.~2C; 1..1.~ 0.12 0.01 1.C;
128 26.12 ':)1.772 3.~9 0.':9 " .,R ., Ru. "v ~.v
170 22. ~~ ':)1.7~8 1.':6 1.10 u 11.':
2C;~ 16.1.17 3h.96'1 0.E)6 1.9C; o.oh 21).7
':)10 12.69 ':ei .027 0.19 2- ':O O.O~ ':':.2
)'2i: 11 _ 1 Ii 1i:_01'0 o ..~O 2.11t. o O~ )10,':
~'O 10.21 -l¿-0-l8 o 21, 2.61, 0.03 1.9.2
~q6 9.~~ 1~.010 0.11) 2. 7~ 0.10 1)1..7
hRn ILRII ..r' n., r' 0.11': 2.7fi 0.01 61.6
76~ 8.18 1li. 99~ 0.1)1 2. 7~ 0.03 70.'1
8i:1 7.i:i: -:',.078 0.68 ' 2-8i: 0.02 77 2
CJ
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U. S. PROGRAM IN BIOLOGY - INTERNATIONAL INDIAN OCEAN PROGRAM
STATION NO. 10~
CRUISE NO. 1
VESSEL R/V ANTON BRUUN
DATE '.. ,~-v-6~




















02 P04 - P N03- N N02-N SiO..Si Chi, a INSITU CI4 CI4_IOOOfcDEPTH TEMP, SAL, %0 DEPTHml.l. ¡.VA/1. ¡.VA/I. ¡iVA/1' ¡.v A/I. ¡.V/i. ¡.gC/L/d, ¡.9C/l.d,
1 28.72 34.485 4.45 0.22 1.4 0.12 4.0 1 0.01 - 47.3
5 28.63
.34.870 4.53 0.16 1.4 0.09 2.2 9 0.20 -- 14.5
10 28.23 34.474 4.66 0.22 1.7 o .04 4.4 18 0.29 -- ~Jr Ji
15' 28.01 34.465' 4.45' 0.20 1.6 0.04 --
20 26,70 ~4 .4 ~8 li -01 0.31 ~_2 0.28 --
,
~
'-~
